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ing illustrations referred to in the 
text, we have given all illustrations 
the same number as the page on which 
they appear. For example, Figures 
28A, 28B, and 28C are all on page 28. 
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The machines and attachments illus- 
trated and described in this book 
are manufactured under and protected 
by issued and pending United States 
and Foreign Patents. 
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The design and specifications of these 
machines are subject to change with- 
out notice. 
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Figure 5A 


CINCINNATI No. 205-10 MI Plain Milling Machine 
(Nos. 203-10 ML and 307-14 and 410-14 MI Plain Machines 
are identical in operating features) 
(Automatic Table Cycle Available at Extra Cost) 
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Figure 6A 


CINCINNATI No. 205-10 MI Universal Milling Machine 
(Nos. 203-10 ML and 307-14 and 410-14 MI Universals 
are identical in operating features) 
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Figure 7A 
CINCINNATI No. 205-10 MI Vertical Milling Machine 
(Automatic Table Cycle available at extra cost) 
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Figure 8A 
Dimensional Drawing—No. 203-10 ML Plain and Universal Machines 
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GENERAL SPECIFICATIONS 











Table 
Working Surfaces nmin canes ORI scale bak seen 
Біле over- Ale ое 
"T-8lots; number andi size tr те cea ишет ооо ан 
Distance between 6068.2... оао 
утуе: ЖУРЕ сна А, аЬ 
Вапде 
Longitudinal ИЕ Бени ысырыла ое 
Стова а. oa eee PE EDIE VOLE Ы; 


Centerline spindle to top of table { M КО аи 


MIS rk ен 

Spindle 
Spindle поо И Le ariete n PUE oe Ue 
Hole for атаў ОЦ cc 87522052200 rev das 
Speeds { Mura berries о, senes лу vites ДЫ 


5 

25, 33, 43, 56, 76, 100, 130, 168, 225, 

295, 385, 500, 680, 895, 1160, 1500 rpm. 
Low range of spindle speeds, 20 to 1200 rpm, ог high 
range of spindle speeds, 33 to 2000 rpm, may be 
obtained at the time the order is placed. 

Feed 
Numiberioffecds ЖО ое Ergo ео Oo TUR 
Range / Longitudinal and сговв..................... 
Е E АҒАСЫ TE њи ots ee Rode oes 

М, 5%, Ж, %, %, 134, 134, 2%, 34, 415,61%, 8%, 1125, 

, 22, 30” per min. Vertical rates are 1% the foregoing. 
An optional feed range of 14” to 60" per minute can be 
supplied at the time the order is placed. Longitudinal, 
eross, and vertical feed rates are then in the same 
proportion as standard. 


Power Rapid Traverse (Spindle Running or Stopped) 
Longitudo a Andi Gr088T о в Уан 
Verticale ЕЕН т Ано on eR wee 

Dividing Head 
Size (nominal вис е казашки» ЖЫҒА 
Max. length of work between centers................. 

Overarm (Dynapoise) 

Underside to centerline of spindle.................... 

Drive 
Spindle ауе пото о ео re 150%. жэ NR 
Feed drive тоот Е а лыр ENS 


Floor Space 
Мах вера aa aaan be йа ex D ela 


Shipping Data (Approx.) 
Net: weit ht РАНИ Der лавови ти 
Gross weight; domestie o. eo eese be eet en у ла 
Gross weight. exDODt И sk aos жд ы фә. sioe чаъ 
Shipping case ( Size (length x height x width)......... 

аһ ы Е t ДУУ CE 

Code Names 
Conventional Table Feed Machines.................. 
Automatic Table Feed Machines 











203-10 
ML UNIV. 


547%’ x 10" 
541,” x 10^ 


28/7 
107 
16" 
16” 
0 


No. 50 Std. 
1” 
16 


25-1500 трт 


16 
14-30”/тпіп. 
15-15” /min. 


150" /min. 
75'' / min. 


10" 
2874" 
614” 

3 hp 
11% hp 


9834" х 81%” 
56 sq. ft. 


3850 Ibs. 
4450 Ibs. 
Ibs. 


4750 
72" x 68" x 42" 


119 eu. ft. 








203-10 
ML PLAIN 


547%” x 10" 

547” x 10" 

Three—14”’ 
95” 


Хо. 50 Std. 
1%” 
16 
25-1500 rpm 


16 
14-30”/тпіп. 
15-15” /min. 


150" /min. 
75" / min. 


99" x 81%” 
56 sq. ft. 


3650 Ibs. 
4250 Ibs. 
4550 Ibs. 


72” x 68” x 42” 


119 cu. ft. 


YUWHA 
YUWHJ 








Note.—General specifications for Plain Machines with and without Automatic Table Cycles. 
Automatic Table Cycles not available on Universal Machines. 
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Figure 10A 
Dimensional Drawing—No. 205-10 MI Plain and Universal Machines 
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205-10 205-10 
MI UNIV. MI PLAIN 
Table 
WORKING /SUEL ACO о ее аулан SCC ола сақалында 5476 x 10" 5476” x 10" 
Sizeovercall. 22: 4) 0»: сыба ы е dar pos бард 54%” x 10" 5416” x 10” 
"Tsalots; number and: е лата ск айса SPI аныз 'Three—' Three—!!¢’ 
Distance between Т-віоів........................... 2%” 2%” 
ӘУЕН; Ды ым за ОСА ТАН Мықан ана 46" Rand: | сна не ка 
Вапде 
Tongitudinal. «xad sey аза pde xs ТЕ қ Rr sic wae 28" 28" 
(РОГОВЕ у icin cy cid КУЛТ ГЕК ОЛТУ УГЕ 10" 10" 
Vertical: ТТТ КГУ 18” 1816” 
Centerline spindle to top of table | Мах............... 18” 1814” 
КАН л en 0 0 
Spindle 
Spindle ТӨБӨ... «aded av rater RETE pO UR em cs No. 50 Std. No. 50 Std. 
Hole for draw-in Dolt: „хуз чияне њиви зетя ва 114” 114" 
Speeds Море ора али аза affert ils 16 16 
T CT ORT ste, NOCERE ESTE 25-1500 rpm 25-1500 rpm 
25, 33, 43, 56, 76, 100, 130, 168, 225, 
295, 385, 500, 680, 895, 1160, 1500 rpm. 
Low range of spindle speeds, 20 to 1200 rpm, or high 
range of spindle speeds, 33 to 2000 rpm, may be 
obtained at the time the order is placed. 
Feed 
NUumber«oLd6eds.- 7 халы o ud e eon n pru ое 16 16 
Range | Longitudinal and стовв..................... 14-30" / min. 14-30" / min. 
| ер абайла» се арте ле ОМ ту Т көкет 15-15 / min. 14-15" / min. 
14.25, 16,98, 4% ,1 V4, 134, 23%, 334, 416.615, 898, 11%, 
16, 22, 30” per min. Vertical rates аге 15 the foregoing. 
An optional feed range of 12” to 60” per minute can be 
supplied at the time the order is placed. Longitudinal, 
cross, and vertical feed rates are then in the same 
proportion as standard. 
Power Rapid Traverse (Spindle Running or Stopped) 
Longitudinal and Crossi i... zou а еее I Ern 150" /min 150" /min. 
VEE Bases НИК ПОН рырға ota Rr ЕРИ 75” / min. 75" / min. 
Dividing Head 
Size (nominal вуіпр)............................... 10” erret еі» 
Max. length of work between centers................. DER” — Ек ма караны 
Overarm (Dynapoise) 
Underside to centerline of вріпШе.................... 614" 615” 
Drive 
Spindle ЧО ОР vue cq аб «Затон ааа пољу 5 hp 5 hp 
Feed dive MOTOR uas ese eer s a ауылга еее аа а ағаға 115 hp 115 hp 
Floor Space 
Maximum Бб; omi serbe iic LIB бы fric RSH 9834” x 83%” 99" x 8336 
IPOs жырына атыс, атыны e YS ws e 51 sq. ft. 58 sq. ft. 
Shipping Data (Арргох.) 
Net weight...... РРТС РИАЕТ ж-а кои 4900 Ibs. 4650 Ibs. 
Gross weight, (бошенйе,:: гынаг acters sees aus 5600 Ibs. 5300 Ibs. 
Gross weight; export. сои твари ЕЕ РЗ ЗЫ 5900 Ibs. 5600 Ibs. 
Shipping case | Size (length x height x width)......... 72" x 70" x 42" | 72" x 70" x 42" 
T МОЕ ушкан rer Deui аа 123 cu. ft. 123 cu. ft. 
Code Names 
Conventional Table Feed Machines.................. YUWHF YUWHB 
Automatic "Table Feed Machines... sers sec ome алага san YUWHK 




















Note.—General specifications for Plain Machines with and without Automatic Table Cycles. 
Automatic Table Cycles not available on Universal Machines. 
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Figure 12A 
Dimensional Drawing No. 205-10 MI Vertical Machines 
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Table 
‘Working ВАС semen СЫ КС бое рае 
Bize ОУ ОСЕ a АНИ ыы аа он Ы ee 





Range 
Longitudibabe De а fats ou aula ЕР oaths oro 
(това, з. ЗОНИ ЕСЕ а a pie bls ea a Re ee 
Vertical { Прота те уе клоны sack Zool Puan etn ы hen ae eee 
О АГЫ wht АЛҚ hig lah sedis ere ИИ 


Spindle nose to top of table Massen 


Spindle 
Өр Шей дө ин а СЫ КЛ кы ecd ats жле ИЛЕ 
Hole for Gra waits Doli амат кас к ole ee ee 
Speeds { Ирвин аи О eue Pos me ee 


25, 33, 43, 56, 76, 100, 130, 168, 225, 

295, 385, 500, 680, 895, 1160, 1500 rpm. 
Low range of spindle speeds, 20 to 1200 rpm, or high range 
of spindle speeds, 33 to 2000 rpm, may be obtained at the 
time the order is placed. 





Feed 
Number ЕНИН tr. ice кыр тан Ы ғаты а TO 
Range: | оприцатаГала:отовв, oes nee ele ette IPS 
Merton PI ТЕКТЕР Tac Ne МИ tete e er ЧИИ 
M, % 26, %, 18, 114, 134, 256, ЗМ, 416, 615, 83%, 11%, 
16, 2 ' per min. Vertical rates are 15 the NGA d 


An M feed range of 12” to 60" per minute can be supplied 
at the time the order is placed. Longitudinal, cross, and vertical 
feed rates are then in the same proportion as standard. 


Power Rapid Traverse (Spindle Running or Stopped) 
Боре па ар осовини sd e 0%) олу Ағын кууу слу ENS 
Vertical EET c o sic auc а o EIE 


Vertical Head 
Number'ofiteeda е са ыы, араны i Or oodd Wal Т 
Feed TAN SEAN TALES AL oos sva steep ei aeter nore Om RIDERE 
Rapid. fravorso К У ла ашке e eur кабаны OT ERR ED 


Drive 
Виета ори к кезк! АСЕК 
Heed idtivecmotote e за а ак «ашата. къ EU. 


Floor Space 
МЕШ ШӨ БИО теле, exe er nig reads ite e ECT S US TERES 





Shipping Data 
Neti weights Уа салармын алшы, eA PORE NER 
Cross ЖӨИ ООО шуы» мэ зе ees tiri p IET MEET. 
Gross мешилекрок ее ou os Tore siste e Аа WS CES 
Shipping case | Size (length x height x width)..................... 
Коше e а ортада она антена на ва AE 
Code Names 
Conventional table feed тасһіпев................................ 
Automatic taplo feed лас ев. 92. s deesse аи ита уља e IE 











205-10 
MI VERTICAL 


5476” x 10" 

547%” х10” 

Тітее-!%” 
2%” 


28” 
19” 
14” 

1956” 

1%” 


25-1500 грт 


16 
1-830" /min. 
14-15” /min. 


150" /min. 
75" / min. 


16 
V$ longitudinal feeds 
75" per min. 


5 hp 
1 hp 


99" x 849%” 
58 sq. ft. 


5150 lbs. 
5850 Ibs. 
6200 Ibs. 
72" x 80" x 42" 
140 eu. ft 


YUWHI 
YUWHN 


Note.—General Specifications for Machines with and without Automatic Table Cycle. 


[13] — 


CINCINNATI ML and MI MILLING MACHINES 








DIMENSIONAL DRAWINGS 





















































ie ірі SHADED Етін.» INDICATES ее T-SLOT 
AXIMUM CUTTING AREA ee | 
—т 1" 
ar 
T] 
о 
- 838 
"i о © — > 
OI = 
) i] 
/ (4.000 E: 
(инс тар o 
SPINDLE NOSE | -RR j=- | 
STANDARD FLANGED END me- SS- 
WITH NO. 50 SERIES TAPER к-зх» 1 
- вв | 
FLOOR PLAN 








ШМЕКАМЫПҒҒЫНЫ ue 267 ^n Seas) 

„ык Ышш]. |, |.|, вв 
EAN, |57% |23% [58% [24% | 20 | o | 21% | 20 [9% [19% |439: 17% (56% [51% | 70% |657 [334 | 54 |23 | 7 | 14 [57% [100% |6% | 26 | 18% 
UNIV. [see [24% | 57 | 23 |19 | o | 21% | 21 |9% |19% |439 [17% [56% [51 [705% [65% [354 | 54 |2% | 7 | 14|58% |100%, |6% | 26 | 18% 
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Figure 14A 
Dimensional Drawing—Nos. 307-14 and 410-14 MI Plain and Universal Machines 
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GENERAL SPECIFICATIONS 


307-14 MI 410-14 MI 
UNIV. | PLAIN) UNIV. | PLAIN 



































Table 
Working surface, 22:55 са tfi qe T disp 621%” x 14" 7014” x 14" 
ле ОГ СА а e анана 6214” x 14” 701%” x 14" 
T-slots, number and віге............................ Three—8¢”’ Three—%6"’ 
Distance between Т-віоів........................... 314" 314" 
46? | 46? 
С dos aieo Pd БАМ ioe RG A eM ee ain R&L Ay ER dur m 
Range 
Longitudinal xe oie ente Gee Ses 34" 42" 
(to оао РАР 12" 125 
МӨМ, љетње олына Ue Resouces TEE CORP 19” 20” 19” 20” 
Centerline spindle to top of table { Max.. и ате 20" 19" 20" 
Mino ен g” 0” 0” 0” 
Spindle 
Әріп Еттовбын самса ҚА КТ Хо. 50 Std. Хо. 50 Std. 
Ноје for агар и БӨШ. sce. als У 1%” 11$" 
Speeds.[ Numb6P... i. oer CS Co и 16 16 
t Rangen. г-к oben arog аа о 25—1500 rpm 33—2000 rpm 
25, 33, 43, 56, 76, 100, 130, 168, 225, 
295, 385, 500, 680, 895, 1160, 1500 rpm. 
Low range of spindle speeds, 20 to 1200 rpm, or high 
range of spindle speeds, 33 to 2000 rpm, may be 
obtained at the time the order is placed. 
Feed 
Number of еер о 16 16, ~ 
Range | Longitudinal and сговв..................... 14-30" /min. 14-30" /min. 
| Vertical on n atta E ceca V$-15" / min. V$-15" /min. 
M, %, Tí, 78, 78,14, 134, 2%, 314, 4%, 6%, 8%, 11%, 
16, 22, 80” рег min. Vertical rates are 16 the foregoing. 
An optional feed range of 14” to 60" per minute сап be 
supplied at the time the order is placed. Longitudinal, 
cross, and vertical feed rates are then in the same 
proportion as standard. 
Power Rapid Traverse (Spindle Running or Stopped) 
Longitudinal айа това ОО me Оууу. 150" / min. 150" /min. 
Verüeal.:..-5 ЕЛУ Лы IURE eh 75" / min. 75" / min. 
Dividing Head 
Size (nominal!swing)- 54 E ьш... 12" rre E E SES Tees 
Max. length of work between centers................. УВА E E CR ES E 
Overarm (Dynapoise) 
Underside to centerline of spindle................... 6%” 6%” 
Drive 
Spindle: drive: motore e ТОСТ ал: 715 or 10*hp 10 hp 
Feed, drive motors. УА UN А ke exis 3 hp 3 hp 
Floor Space 
Maximum Забава Е tines 11556” x 10056” | 13136" x 10055” 
TOR. аа эы e CUM қапта EET: 80 sq. ft. 90 sq. ft. 
Shipping Data (Approx. Lbs.) 
Net'weighi.. meat many ste ata лы пр а Es prt woh eee 6950 6500 | 7075 6675 
Gross weight; Gomestie е оа 7950 7500 | 8075 7675 
Gross weight, xno ienaa ahaa dee meee com eee 8150 7700 | 8275 7875 
Shipping case | Size (length x height x width)......... 90” х 73° 550” 1:90 x 735850 
МОНИПӘНЗ 256 ағы НС Eros ED Ie 190 cu. ft. 190 cu. ft. 
Code Names 
Conventional Table Feed Machines.................. ҮЙҮНӨ YUWHC | YUWHH ҮІІ) 
Automatic Table Feed Масһіпев....................1....... UWA) ОЛДА. YUWIIM 























Note.—General Specifications for Machines with or without Automatic Table Cycle. Not 
available on Universal Machines. 
*10 hp., 33 to 2000 rpm (extra cost). 
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CINCINNATI ML and MI MILLING MACHINES 


STANDARD EQUIPMENT SUPPLIED 
WITH THE MACHINE 


PLAIN Nos. (203-10 ML and 205-10 MI) 


Complete Electrical Equipment for 50 or 60 cycle, 2 or 3 phase, 220 to 
550 volts A.C. and wired in accordance with the "Machine Tool 
Electrical Standards." 

Spindle Drive Motor: Open, normal torque, normal starting current, 
N.E.M.A. frame, ball bearing. No. 205-10 MI, 5 hp. No. 203-10 
ML, 3 hp. 

Feed Drive Motor: Flange type 11% hp. 

Control: Full voltage magnetic starter with overload and undervoltage 
protection including transformer and push buttons operated at 110 
volts. 

Disconnect Switch: A non-fusible type is supplied. 

Two Arbor Supports: 

One Outer Style “В” with 21%” adjustable arbor bushing provided 
with lugs for brace. 
One Style “А” with adjustable arbor bushing for pilot end arbors. 

Automatic Backlash Eliminator. 

Cutting Fluid Pump, motor driven. 

Arbor-Loc Spindle Nose. 

Adjustable Arbor Tightening Rod. 

Wrenches. Overarm Brace. 

Standard Feed Range, М” to 30" per min. 

Rear Power Feed Control—longitudinal only. 

1255 Control Dogs: Machines without Automatic Table Cycles, two 
eed trip. 

Machines with Automatic Table Cycles, two feed, two rapid traverse, 
two reverse, one end stop, one center safety stop. 


UNIVERSAL (Nos. 203-10 ML and 205-10 MI) 


Complete Electrical Equipment for 50 or 60 cycle, 2 or 3 phase, 220 to 
550 volts A.C. and wired in accordance with the "Machine Tool 
Electrical Standards." 

Spindle Drive Motor: Open, normal torque, normal starting current, 
N.E.M.A, frame, ball bearing. No. 205-10 MI, 5 hp. No. 203-10 
ML, 3 hp. 

Feed Drive Motor: Flange type 1% hp. 

Control: Full voltage magnetic starter with overload and undervoltage 
protection including transformer and push buttons operated at 110 
volts. 

Disconnect Switch: A non-fusible type is supplied. 

Standard 10" Universal Dividing Head with No. 50 standard taper hole. 
Includes tailstock with 2-point adjustable center; steady rest; one 
plate for indexing through 40 to 1 reduction—all numbers up to and 
including 60, all even numbers and those divisible by 5 up to 120, and 
many beyond; direct indexing from spindle nose; one center for 
headstock; and provision for connecting head to enclosed driving 
mechanism segment. 

Enclosed Driving Mechanism Segment, including change gears for spiral 
milling, leads range from 214" to 100" (only) for Standard Universal 
Dividing Heads. 
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STANDARD EQUIPMENT 








Automatic Backlash Eliminator. 
Two Arbor Supports: 
One Outer Style “В” with 214" adjustable arbor bushing and provided 
with lugs for brace. 
One Style "A" with adjustable arbor bushing for pilot end arbors. 
Cutting Fluid Pump, motor driven. 
Arbor-Loc Spindle Nose. 
Adjustable Arbor Tightening Rod. 
Wrenches. Overarm brace. 
Standard Feed Range, 14" to 30" per min. 
Rear Power Feed Control—longitudinal only. 


VERTICAL (No. 205-10 MI) 


Complete Electrical Equipment for 50 or 60 cycle, 2 or 3 phase, 220 to 
250 volts А.С. and wired in accordance with the "Machine Tool 
Electrical Standards." 

Spindle Drive Motor: Open, normal torque, normal starting current, 
N.E.M.A. frame, ball-bearing, 5 hp. 

Feed Drive Motor: Flange type 114 hp. 

Control: Full voltage magnetic starter with overload and undervoltage 
protection including transformer and push buttons operated at 110 
volts. 

Disconnect Switch. A non-fusible type is supplied. 

Power Feed and Power Quick Traverse to the Vertical Head. 

Turret Stop, four-position with dial indicator. 

Automatic Backlash Eliminator. 

Cutting Fluid Pump, motor driven. 

Arbor-Loc Spindle Nose. 

Adjustable Arbor Tightening Rod. . 

Wrenches. 

Standard Feed Range, 14" to 30" per min. 

Rear Power Feed Control—longitudinal only. 

Tests Control Dogs: Machines without Automatic Table Cycle, two 
eed trip. 

Machines with Automatic Table Cycles, two feed, two rapid traverse, 
two reverse, one end stop, one center safety stop. 


PLAIN (Nos. 307-14 and 410-14 MI) 


Complete Electrical Equipment for 50 or 60 cycle, 2 or 3 phase, 220 to 
250 volts A.C. and wired in accordance with the "Machine Tool 
Electrical Standards.” 

Spindle Drive Motor: Open, normal torque, normal starting current, 
N.E.M.A. frame, ball bearing, 714 hp. for 307-14, 10 hp. for 410-14. 

Feed Drive Motor: Flange type 3 hp. 

Control: Full voltage magnetic starter with overload and undervoltage 
protection including transformer and push buttons operated at 110 
volts. 

Disconnect Switch: A non-fusible type is supplied. 

Two Arbor Supports: 

One Outer Style "B" with 2/2” adjustable arbor bushing provided 
with lugs for brace. 
One Style "B" with 21%” adjustable arbor bushing without lugs for 








brace. 
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Automatic Backlash Eliminator. 

Cutting Fluid Pump, motor driven. 

Arbor-Loc Spindle Nose. 

Adjustable Arbor Tightening Rod. 

Wrenches. Overarm Brace. 

Standard Feed Range, !4" to 30" per min. 

Arbor Support Bushing Adapter M-OI (includes adjustable bushing, 
nut, washer and screw) for Style “А” arbor. 

FO. Control Dogs: Machines without Automatic Table Cycles, two 
eed trip. 
Machines with Automatic Table Cycles, two feed, two rapid traverse, 
two reverse, one end stop, one center safety stop. 

Rear Hand Adjustments and Rear Power Feed Controls—longitudinal, 
cross and vertical. 


UNIVERSAL (Nos. 307-14 and 410-14 MI) 

Complete Electrical Equipment for 50 or 60 cycle, 2 or 3 phase, 220 to 
55( volts A.C. and wired in accordance with the "Machine Tool 
Electrical Standards." 

Spindle Drive Motor: Open, normal torque, normal starting current, 
МЕМА. frame, ball bearing, 71% hp for 307-14, 10 hp for 410-14. 

Feed Drive Motor: Flange type ? hp. 

Control: Full voltage magnetic starter with overload and undervoltage 
ДА M including transformer and push buttons operated at 110 
volts. 

Disconnect Switch: A non-fusible type is supplied. 

Standard 12" (307-14), 14" (410-14) Universal Dividing Head with 
No. 50 standard taper hole. Includes tailstock with 2-point adjust- 
able center; steady rest; one plate for indexing through 40 to 1 
reduction—all numbers up to and including 60, all even numbers 
and those divisible by 5 up to 120, and many beyond; direct indexing 
from spindle nose; one center for headstock; and provision for 
connecting head to enclosed driving mechanism segment. 

Enclosed Driving Mechanism Segment, including change gears for 
spiral milling, leads range from 214” to 100” (only) for Standard 
Universal Dividing Heads. 

Two Arbor Supports: 

One Outer Style "B" with 214” adjustable arbor bushing and pro- 

vided with lugs for brace. 

tes Style "B^ with 214” adjustable arbor bushing without lugs for 
race. 

Arbor Support Bushing Adapter M-OI (includes adjustable bushing, 
nut, washer and screw) for Style "A" arbor. 

Cutting Fluid Pump, motor driven. 

Arbor-Loc Spindle Nose. 

Adjustable Arbor Tightening Rod. 

Automatic Backlash Eliminator. 

Wrenches. Overarm brace. 

Standard Feed Range, М” to 30" per min. 

Rear Hand Adjustments and Rear Power Feed Controls—longitudinal, 
cross and vertical. 
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INSTALLATION INSTRUCTIONS 


To obtain accurate results from a milling machine over a long period of 
time, three external requirements must be met. First, the foundation upon 
which the machine sets must be heavy enough to maintain stability and 
flatness under the weight of the machine. Second, the machine must be 
firmly anchored in place to the foundation. Third, the machine must be 
carefully leveled and then checked occasionally to be sure that level is 
maintained. 


Foundation. If the floor upon which the CINCINNATI ML or MI 
Milling Machine will be located is made of substantial wood or concrete, 
fairly flat, and sufficiently heavy enough to withstand the weight of the 
machine, no special foundation will be required. For floors of lesser 
stability and strength, a foundation should be built up equal to or better 
than this floor specification. (Check machine specifications for weights). 


Lifting the Machine. The plain and universal machines may be lifted 
by a crane with a rope or cable sling around the overarm (Figure 19A). 
Tighten the overarm clamping bolts before lifting. 


The vertical machines may be lifted by a crane with a rope or cable sling 
around the throat (Figure 19B). Before lifting, adjust the saddle to the 
front of the knee to balance the weight. 


If wire cables are used to lift the machines, protect the machined surfaces 
with leather padding or wood blocks. 





Figure 19A Figure 19B 
Lifting the Plain and Lifting the Vertical Machines 


Universal Machines 
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Figure 20A 
Bolting the Machine to a Concrete Floor 


Bolting the Machine to the Floor. When preparing for this operation, 
notice that center distances of bolt holes given on the "floor plans" аге 
approximated. If the floor is concrete, drill the bolt holes about o" in 
diameter. Insert the hold-down bolt through a 114" pipe, as illustrated in 
Figure 20A, and fill the pipe with dry sand. Lower the machine on two 1" 
thick boards, and engage the nuts on two or three threads of the bolts. Fill 
the holes around the pipe with quick drying cement, thin enough to flow 
easily. When cement is dry, remove boards, level machine, and tighten 


hold-down nuts. 


Leveling. After the machine has 
been moved to its proper location, 
it must be carefully leveled. Use 
an accurate micrometer level for 
the operation. A carpenter s level 
or the bulb in a machinist's com- 
bination square is not good enough. 
Place laminated shims under the 
bearing pads of the base (Figure 
20B), alternating metal and felt 
shims, until the table is level in 
both directions. Shims should be 
large enough so entire bearing pad, 
under the base, is resting on the 
shim, so as to evenly distribute the 
weight of the machine. It is neces- 
sary, of course, that the machine 
table and leveling instrument be 
absolutely clean and free of burrs 
to obtain the most accurate results. 
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Figure 208 
Leveling the Machine 
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Assembling the Table to the Machine. If the machine table has been 
removed for convenience in shipping, it may be replaced in the following 
manner: 


1. Wash the bearing surfaces on the saddle and table perfectly clean. 
Apply a liberal coat of oil to the saddle bearings. 


2. Place the table feed engaging lever in its neutral position (clutch 
disengaged). 


3. Insert the two table locking shoes and follow up with the table clamp- 
ing screws (see Figure 39A). 


4. Insert the table feed screw through the sleeves in the saddle, from the 
right hand side of the machine, and thread the screw through the nut 
in the left hand end of the saddle until the end of it projects about 15". 


5. Slide the table into position, from left to right. 
6. Insert the table gib in the left hand end of the saddle at the front. 


7. Adjust the gib so that the table cannot be pulled by two men, then back 
off the gib screw until the table can be pulled. There must be no 
evidence of "side-play'. 


8. Connect the aprons to the ends of the table, the right end first and then 
the left end, pulling them up tightly. Be sure that the dowel pins are 
in place. 


9. Assemble the clutch, dial, and handwheel at the left hand end. 


Assembling the V-Belts to the Motor. Before assembling the V-belts 
to the motor, turn it over by hand a few times to be sure that it rotates 
freely, and that no objects have fallen into the motor during shipment or 
while it was being unpacked. 


Counterweight (Vertical Machines). The sliding head of a vertical 
miller is balanced by a counterweight inside the machine column. The 
counterweight is held in position during shipment by two screws, one on 
each side of the column directly above the name CINCINNATI. Remove 
the screws and plug the holes with the plugs provided. 
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Backlash Eliminator. For convenience of shipping and/or installation, 
it is sometimes necessary to remove the table and lead screw. When 
this is done, the backlash eliminator must be properly reassembled and 
adjusted. 


Reassembling Backlash Eliminator. 


l. Remove wire. Remove one nut at a time for cleaning and replace in 
same position. 


2. With nuts replaced, turn each until scribed line on nut matches scribed 
line on cap. Hold nuts firmly in position and run lead screw into both 
nuts. This holds correct radial position of threads relative to faces. 
With lead screw in position, be sure lines on caps and nuts are still in line. 


3. Fit table to saddle and adjust bearings in apron for not more than .005 " 
backlash in lead screw dial. 


4. Turn knob on front of saddle all the way in and try lead screw by hand. 
If backlash is evident, adjust as outlined on page 75-78. 


Note.—Table gib should be relatively loose when making test. Adjust 
gib to proper depth after checking eliminator. 


LUBRICATION 


After the machine has been installed in accordance with the information 
given in the "Installation Instructions" and the data sheet which accom- 
pany the machine, it must be thoroughly lubricated before being placed in 
operation. 


Warning: Follow the instructions on the warning tag (Figure 23B) attached 


to the machine. 


Do not start the machine until all stations have been filled with the proper 
amount of correct lubricants, as shown in the specifications, pages 24 and 25. 
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When lubricating the machine, note 
in particular the saddle-table oil-shot 
lubrication system, Station 10 (Figure 
24A). The oil level in this reservoir 
must be above the low limit at all 
times. If the oil is completely ex- 
hausted, air will get into the system, 
and it will be necessary to operate the 





Figure 23A plunger several times to be sure that 
Operating the Oil-Shot Plunger all the air is eliminated. Pull the 
handle out to the full length of its stroke (Figure 23A) and allow it to return 


itself to its original position. 


Figure 23B 
Warning Tag 
Attached to 
the Machine 





The column oil strainer should be cleaned each time the oil in Station 12 
is changed. After draining the oil from the column, remove the circular 
cover (Figure 24A) with a face spanner wrench. Pull out the strainer, 
wash in naphtha or some similar solvent, and then blow off the strainer 
with an air hose. Replace the strainer and cover. 


If the machine is located in an exceptionally dusty atmosphere, as some- 
times found near cutter sharpening machines, the table dovetail, knee- 
column bearing, and saddle-knee bearing should be wiped clean twice a 
day. After cleaning, apply oil to the bearing surfaces. 


Important—To maintain cleanliness of oil in the hydraulic system, we 
recommend replacing the oil filter, Part No. 121486, every six months 
or more often if required. (Figure 27A) 
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Figure 24А 
Lubrication Diagram 
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LUBRICATING INSTRUCTIONS AND SPECIFICATIONS 


See Lubrication Diagrams, opposite page 


Thoroughly oil all moving parts as they are installed. Then 
lubricate all principal points as listed below before starting 
machine. Periodic and thorough lubrication with correct lubri- 
cant, as specified, will help maintain the long life and accuracy 
built into machine The intervals listed are based on a normal 
eight-hour day 





When to 
Oil 





Daily 


Weekly 


Check 
Weekly 


Monthly 








PURCHASE LUBRICANTS FROM RELIABLE DEALERS ! 
МФ 


Station 
Number 


2 and 3 


4 and 5 


*Remove cap, keep filled to 


Instructions 





high limit. Use oil pot to 
fill. (Check daily). 





Spring сар oil cups Kee 
filled. Use bench oiler to fill, 


Spring cap oil cups. Kop 






































Parts Lubication 








Arbor support bearings. 








Knee-column vertical ways 





Right and left end leadscrew 














knee- 




















Specifications 


P-55. Good quality paraffinic 
base rust and oxidation inhi- 
bited oil. Viscosity range 
200-220 S.U.S @ 1009 Е 














6 and 7 filled. Use bench oiler to fil bearings. 
Spring cap oil cups Keep 
8 and 9 filled. Use bench oiler to | Auxiliary drive shaft bush- 
fill. (Only when used). ings. 
14,15 Spring cap oil cups. Keep Sliding ways in vertical head 
and 16 filled. Use bench oiler to fil (Vertical machine only). 
*Maintain oil level between | Table-saddle ways, 
high and low limit on gage. | saddle ways. under saddle 
10 Twice daily,pull out plunger | bracket and cross feed screw 
3 times and allow to return | internal gearing 
by itself each time 
1 Apply 2 ог 3 drops Button | Overarm pilot wheel bear 
oiler. Use bench oiler ings. 
11 *Fill to high limit on gage | Gears and bearings in knee 
se oil pot to fill 
*Open main motor drive cov Я 
12 er, fill to threads on pipe | Gears and bearinrs іп col- 
fitting. Use pot to fill umn. 
17 *Fill to high limit on gage. | Gears and bearings in verti- 
Use oil pot to fill cal head. 
13 *Fill to high limit on gage. | Vertical screw. 
Use oil pot to fill. 
18, 19, Apply 2 or 3 shots. Use | Counterweight sprocket 
20 and 21 | hand grease gun. shaft bearings. 


P-63. EP Lead Naphthe- 
nate type oil, viscosity range 
300 to 360. 5175. @ 1000F. 
P-64. Lithium base grease 
NLGI No. 2 consistency. 








т... LLL 








*Quantities required: Stations Nos. 2 and 3 approx. 114 
No. 12 approx. 216 gals., No. 13 approx. 1 qt., 


Note.—Lubricate motor according to motor manufacturer's specifications. 
P-55, P-64 and P-63 are The Cincinnati Milling Machine Co. Specifications Numbers. 


qts., No. 10 approx. 14 qt., 
No. 17 approx. 11% ats. 


No. 11 approx. 114 gals. 


A list of approved products corresponding to the above specifi- 
cations may be obtained from our Field Service Department. 
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STARTING THE MACHINE FOR THE FIRST TIME 


After the machine has been properly installed and lubricated, and the slush- 
ing oil washed off, it is ready to start. 


Momentarily start the motor and immediately 
notice the direction of rotation of the driving 
pulley at the rear of the machine. To start 
the motor with the motor compartment door 





open, the safety switch must be held in con- 


tact by hand while the regular starting button Figure 26A 

й у ivi Pulley Must Rotate 
is pushed. (Figure 26B). The driving pulley in Thin Direerion 
must rotate clockwise as indicated by the When Viewed From 


Rear of Machine 


direction plate (Figure 26A) attached to the 
pulley bracket directly above the driven pulley. 


Run the machine for a half hour or so to insure a protective film of oil over 
all bearings, and apply oil frequently during this period. Do not fill the 
oil reservoirs while the machine is running. 


Figure 26B 


Starting the Motor with the 
Motor Compartment 
Door Open 
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FUNCTIONAL DIAGRAM 











REAR TABLE FEED 
ENGAGING LEVER 


TABLE TRAVERSE  . AUTOMATIC BACKLASH 
HANDWHEEL ELIMINATOR 
STARTING FRONT TABLE FEED 
LEVER ENGAGING LEVER 
OVERARM CROSS FEED 
CLAMPS ENGAGING LEVER 


OVERARM RAPID TRAVERSE 
POSITIONING CRANK 


LEVER 












SPEED CHANGE 






VERTICAL TRAVERSE 


CRANK AND DIAL HAND CRANK 
SPINDLE CROSS TRAVERSE 
REVERSE LEVER HANDWHEEL 
KNEE FEED CHANGE 
CLAMP CRANK AND DIAL 
TELESCOPIC VERTICAL FEED 
COOLANT RETURN ENGAGING LEVER 
KNEE OIL 
FILTER 

Figure 27А 


Functional Diagram 
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OPERATING INSTRUCTIONS 


In general, these instructions apply to plain, universal and vertical machines. 
See pages 35 to 37 for instructions which apply to vertical machines only. 


Starting the Machine. Place the 
cross, vertical, and table feed levers 
in their neutral or stop positions, as 
shown in Figure 33A. Make sure 
that the motor compartment door at 
the rear of the machine is closed and 
latched or the machine will not start. 
Move the spindle reverse lever 
(Figure 40A) to either the right or 
left position. To start the spindle ec-sier 

rotation, press the start button Figure. 28A 

(Figure 28A), and then move the Start-Stop Buttons 

starting lever to the right. The 

starting lever may be operated either from the right (Figure 28C) or left side 
of the machine (Figure 28B). A quick-acting brake automatically stops all 
moving members of the machine when the lever is moved to the left. To 
stop the drive motor, press the stop button on the right (Figure 28A). 





Figure 28B (Left) 
Starting the Spindle when 
Working at the Left Side 
of the Machine 





pu Е 
Figure 28C (Right) 1 ` 
Starting the Spindle when d < 


Working at the Right Side 
of the Machine 

















OPERATING INSTRUCTIONS 











SPEED 
INDICATOR 
BUTTON 





РС-2572 


Figure 29A—Speed Change Lever and Dial—Horizontal Machines т 
Left—Speed Dial set for а Spindle Speed of 25 rpm; 
Right—Speed Dial set for a Spindle Speed of 1500 rpm 


Changing Spindle Speeds. Horizontal Machines. (For Vertical Machines, 
see page 35.) Start the motor. While the starting lever is in the stop posi- 
tion, pull out the handle of the speed change lever (Figure 29A) and move 
the lever either clockwise or counter-clockwise. Each half turn (180°) 
gives a speed change. When the desired speed matches the indicator button 
(for indication of speed, see Figure 29A) release the handle, engaging it in 
the hole provided. The two positions of the speed change lever are shown 
in Figure 29A. Speed changes may be easily made when working either at 
the front (Figure 29B) or at the rear of the machine (Figure 29C). 


SPINDLE SPEEDS (rpm) 











Standard Range | 25 | 33 | 43 | 56 | 76 |100 | 130] 168) 225) 295| 385) 500! 680| 895|1160|1500 











Low Range* 20 | 25 | 33 | 43 | 56 | 76 | 100] 130! 168} 225) 295] 385, 500] 680] 895/1200 











High Range* 33 | 43 | 56 | 76 |100 |130 | 168} 225) 295) 385| 500| 680} 895|1160) 1500/2000 








“Сап be supplied at time order is placed. 33 to 2000 is standard spindle speed for 410-14 machines. 


Figure 29B 
(Left) 
Changing 
Speeds when 
Working at 
Front of 
Machine 


Figure 29C 
(Right) 
Changing 
Speeds when 
Working at 
Rear of 
Machine 
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FEED 
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CHANGE 
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Figure 30A —Feed Change Lever and Dial 


Left—Feed Dial set for Feed of 22 inches per minute; 
Right—Feed Dial set for Feed of 30 inches per minute 


Changing the Feed Rate. With the 
motor running and the spindle start- 
stop lever in the stop position, pull out 
the handle of the feed change lever 
(Figure 30A) and move the lever either 
clockwise or counter-clockwise. Each 
half turn (1809) of the lever gives a 
feed change. When the desired feed 
matches the indicator button (for indi- 
cation of feed, see Figure 30А) release 
the handle, engaging it in the hole 
provided. The two positions of thc 
feed change lever are shown in Figure 
30A. Feed changes are made from a 
normal operating position at the front Figure 308 

of the machine (Figure 308). Changing the Feed Rates 





Note: Change feeds only when all power feed levers are in their neutral positions 
(see Figure 33A). 


FEEDS (inches per minute) 











Standard Feed Range (1/" to 30”) 








Longitudinal | 
and Cross M | fe | $e | 96 | 76 | 14) 134| 234| 334| 434] 634| 896134 16 | 22 | 30 
Vertical кізізікіт| Ж) 15] 1% 234) за 40%] 534] 8 |" | 15 
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Micrometer Dials. All of the hand controls—table, cross, and vertical— 
are equipped with adjustable micrometer dials. These dials may be easily 
reset by merely pulling them out against a light spring pressure and rotating 
them to the desired marking (Figure 314A). 






Figure 31A 
Resetting the Micrometer Dial 


Table Traverse Handwheel. The handwheel shown in Figure 31B is for 
moving the table by hand when the power feed is disengaged. When the 
handwheel is rotated one turn in a clockwise direction the table moves to 
the right 44 inch. The dial is graduated into 250 equal spaces, which is 
equivalent to .001" movement for each space. To use the hand table 
traverse, push in the handwheel until you feel the clutch teeth mesh. The 
clutch is automatically disengaged when the table power feed lever is 
moved to a feed position. 


Figure 31B 
Table Traverse Handwheel 
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Cross Traverse Handwheel. The handwheel shown in Figure 32A is for 
moving the saddle by hand across the top of the knee. One turn clockwise 
of the handwheel moves the saddle 14 inch toward the column. The 
micrometer dial is graduated into 250 equal spaces, which is equivalent to 
001” movement for each space. То use the hand cross traverse, push in 
the handwheel until you feel the clutch teeth mesh. The clutch is automa- 


tically disengaged when the cross power feed lever is moved to a feed 
position. 





Figure 32A 
Cross Traverse Handwheel 


Vertical Traverse Handcrank. Figure 32B shows the crank for moving 
the knee up and down. One turn clockwise of the crank raises the knee 1% 
inch. The micrometer dial is graduated into 125 equal spaces, which is 
equivalent to .001” movement for each space. То use the hand vertical 
traverse, push in the crank until you feel the clutch teeth mesh. The clutch 


is automatically disengaged when the vertical power feed lever is moved to 
a feed position. 





Figure 32B 
Vertical Traverse Handcrank 
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NEUTRAL 


RAPID TRAVERSE ENGAGED 


RAPID TRAVERSE NEUTRAL 


FEED IN 


NEUTRAL 


FEED OUT 


FEED UP 





NEUTRAL 


FEED DOWN 





PC- 2573 
Figure 33A 
Engaged and Neutral Positions of Front Control Power Feed Levers 


Power Feed Levers. All power feed levers—table, cross, and vertical— 
are directional control levers; that is, the sliding unit moves in the direction 
in which the lever is moved. For instance, if the table feed lever is moved 
to the right, the table feeds right. If the lever is moved to the left, the 
table feeds left (see Figure 33A). 


Warning: If you hear a clicking or snapping noise when the machine is 
in feed or rapid traverse, immediately stop the machine. This noise is the 
safety gear slipping due to interference between the fixture and arbor 
support, fixture and arbor, fixture and column, etc. The safety gear will 
also slip if the feed rate is too high. 


Power Table Feed. The lever shown in Figure 33B is for engaging the 
power table feed when working at the front of the machine, while the lever 
in Figure 33C is for engaging the table feed when working at the rear. Be 
certain that you loosen the table clamping screws before engaging the table 
feed; and it is also advisable to tighten the knee and saddle clamps when using 
the table feed alone. (See Clamping Devices for Sliding Units, pages 38-39). 





Figure 33B Figure 33C 


Engaging the Front Power Engaging the Rear Power 
Table Feed Lever Table Feed Lever 
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Power Cross Feed. Figure 34A 
shows the lever for engaging the 
cross feed. Before engaging the 
cross feed, loosen the saddle clamp. 
It is also advisable to tighten the 
table clamping screws and the knee 
clamp when using the cross feed 
alone. (See Clamping Devices for 
Sliding Units, pages 38-39). 





Figure 34A 
Power Cross Feed Lever 


Power Vertical Feed. Engaging 
the power vertical feed is accom- 
plished through the lever shown in 
Figure 34B. Before engaging the 
vertical feed, loosen the knee clamp. 
It is also advisable to tighten the 
table clamping screws and the 
saddle clamp when using the verti- 
cal feed alone. (See Clamping 
Devices for Sliding Units, pages 
Figure 34B 38-39). 
Power Vertical Feed Lever 





Power Rapid Traverse. Power rapid traverse may be engaged at any 
time for any direction of travel with the spindle running or stationary. 
(Of course, the motor must be running.) The feed lever which will give 
you the direction of travel desired must also be engaged at the same time 
the rapid traverse lever is engaged. 


For instance, suppose you want to use the table rapid traverse. Move the 
table feed lever to the right or left, according to the direction of travel 
desired. Then pull up the rapid traverse lever (see Figure 36B) to its 
engaged position. The sequence of engaging the levers is an important 
consideration in long life of the rapid traverse clutch—always engage the 
feed lever first and then the rapid traverse lever. 


Releasing the rapid traverse lever instantly changes the rate of travel from 
rapid traverse to feed in the same direction. 


Rapid traverse for the longitudinal and cross movement is 150 inches per 
minute and the vertical movement is 75 inches per minute. 
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OPERATING INSTRUCTIONS 


Common to No. 205-10 MI Vertical Machines Only. Remainder of Operating 
Instructions are same as for Horizontal Machines 

Changing Spindle Speeds. Vertical [ Ата а 
Machines. Start the motor. While the | LEVER A B 
starting lever is in the stop position, 
pull out the handle of the speed change 
lever (Figure 35B) and move it either 
clockwise or counter-clockwise. When 
the desired speed matches the indicator 
button (for indication of speed, see 
Figure 35B) release the handle, engag- 
ing it in the hole provided. The two 
positions of the speed change lever are 
shown in Figure 35B. Then shift the 
back gear lever (Figure 35A) into “А” 
or “В” positions as indicated on the 
dial. Do not shift the back gear lever 
unless the motor is running апа the Figure 35A 
spindle is stopped. If the back geer Back Gear Lever 
lever does not shift easily, jog the spindle with the starting lever. 





SPINDLE SPEEDS (rpm) 

















Position of Back | 
Gear Lever A А | А АС) Ae АЈА АН | EAR RR ЈЕВ | Br B ll Beta 





























Standard Range | 25 | 33 | 43 | 56 | 76 |100 | 130) 168) 225] 295| 385] 500] 680) 895/1160/1500 
Low Range* 20 | 25 | 33 | 43 | 56 | 76 | 100] 130] 168) 225) 295) 385) 500] 680] 895 1200 
High Range* | 33 | 43 | 56 | 76 |100 |130 | 168| 225) 295] 385) 500| 680| 895 116015002 00 














*Can be supplied at time order is placed. 








SPEED 
INDICATOR 
BUTTON 


SPEED 
CHANGE 
LEVER 





РС-2572 


Figure 35B—Speed Change Lever and Dial—No. 205-10 MI Vertical 
Left—Speed Dial Set for Spindle Speed of 25 rpm—Back Gear Lever should be set at “А”, 
Right—Speed Dial Set for a Spindle Speed of 1500 rpm—Back Gear Lever should be set ас “В”, 
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Hand Feed to Head. Тһе 





handwheel shown in Figure 36A bai а oa M IDE Ne HEAD 
OWER FEED 
is for moving the vertical head AANO UNETE ‘even 


up and down by hand. One 
clockwise turn of the handwheel 
moves the head down Y". The 
micrometer dial is graduated 
into 125 spaces, which is equiv- 
alent to .001" movement for 
each space. Be sure that you 
loosen the hand clamp (Figure 
37A) before moving the verti- 
cal head. 


Power Feed to Head. The 
lever shown in Figure 36A is for 
engaging the power vertical 
feed. When the lever is moved 
up, the vertical head moves up; 
when the lever is moved down, 
the head moves down. Be cer- 





tain that you loosen the hand к M des ыы РА 

А and and Power Feed Levers 
clamp before engaging the Four-Position Turret Stop (Std. Equipment) 
power feed. Not Shown in Above Illustration 


FEEDS (inches per minute) 








Standard Feed Range (14” to 30’: 











Feed Indicated | | 
on Dial M | 3 | we | 96 | V6 | 134| 134| 234| 314| АМ 6%) 836/111. | 16 | 22 | 30 
Actual Feed to Head! $ | 35 | 35 | 16 | 15 | 56) И 1% 154| 214| 35| 45 54) 8 | 11 | 15 











Power Rapid Traverse to Head. The 
power rapid traverse is controlled by the 
feed lever shown in Figure 36A and the 
regular rapid traverse lever shown іп 
Figure 36B. Move the feed lever in the 
direction you want the head to move and 
then pull up the rapid traverse lever. The 
rapid movement of the vertical head is 75 
inches per minute. 





Figure 36B 
Power Rapid Traverse Lever 
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vea cic Clamping the Head in Position. The 

CLAMPING LEVER hand clamping lever shown in Figure 37A 
is for clamping the vertical head in position. 
Be sure that you loosen this clamp before 
moving the head by hand or engaging the 
power feed or rapid traverse. 


Four-Position Turret Stop and Dial 
Indicator. The turret stop and dial indi- 
cator are shown in Figure 37B. Downward 
power rapid traverse movement of the head 
should be disengaged before the turret stop 
screw contacts the plunger at the top of 
the indicator bracket. Failure to do so 
may result in a wreck, as the head may 
Figure 37A "coast" after tripping the plunger. The 
Vertical Head Clamping Lever | тер stop screw should be used as a feed 
trip only. After tripping, the head should be adjusted to the final position 
by hand while noting the dial indicatorjreading. The trip dog shown in 
Figure 37B is for disengaging the прмага ромег movement of the head. 





FOUR-POSITION DIAL TRIP 
TURRET STOP INDICATOR 006 





Figure 37B 


Four-Position Turret Stop 
and Dial Indicator 
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SETTING UP THE MACHINE 


Setting up the Fixture and Cutters. Clamp the fixture in the center 
of the table, or as near the center as operating conditions will permit, to 
avoid as much as possible the excessive overhang of the table which causes 
wear on the ends of the table gibs. If you are using a lathe dog for holding 
the work, do not under any condition use the T-slots of the table for tight- 
ening the dog screw. When these T-slots become marred, the work or 
fixture which is located from them will not line up properly, with the result 
that a new table must be purchased or the old one replaned to obtain accur- 
ate work. | 


When using a cutter on an arbor, the cutter must fit accurately and the 
arbor must run true between dead centers to obtain the best finish on the 
work and freedom from chatter. The cutter must be a snug fit on the arbor 
for the same reason. The ends of the spacing collar and arbor nut must 
be perfectly clean before assembling, because dirt particles between the 
collars will spring the arbor when the nut is tightened. Always use as short 
an arbor as possible, and space the cutter as near to the spindle as operating 
conditions will permit. 


When placing a face mill on the spindle nose of a vertical machine, the 
best method is to place the mill on a block of wood resting on the table, 
and then raise the knee until the face mill will slip over the spindle nose 
without undue physical exertion. Tighten each face mill screw a fraction 
of a turn until they are all tight. A crane can be used to suspend the face 
mill when mounting it on the spindle nose of horizontal machines. Arbor- 
Loc Spindle Nose must be removed when using face mills. 


Overarm, Supports, and Brace. A pilot wheel is provided to move 
the overarm. The overarm is equipped with a Dynapoise vibration damper 
unit, which practically eliminates the need for the brace (Figures 8A, 10A 
and 14A) which is supplied with horizontal machines. 


Clemping Devices for Sliding Units. The table, knee, saddle, or housing 
may be clamped in position by tightening the screws and levers shown in 
Figures 39.\, 393, 392, and 39D. Two screws are provided for clamping 
the table to the saddle (Figure 39A), one lever for clamping the knee to 
the column (Figure 393), one lever for clamping the saddle to the knee 
(Figure 292), and four screws (two at front of housing (Figure 39D) and 
two at rear) for clamping the housing to the saddle of universal machines. 
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TABLE CLAMPING SCREWS 





Figure 39A—Table Clamping Screws 


The sole purpose of these screws and 
levers is to firmly tighten the units 
which are not in motion during the 
machining operation. For example, if 
you are using the table feed alone, 
tighten the saddle, housing, and knee 
clamping devices. The rigidity of the 
machines as a whole will thereby be 
increased, and tendency to chatter 
eliminated or correspondingly reduced. 


Under no conditions are you justified 
in using these devices as a method of 
adjustment for wear. Obviously, such 
a practice would result in rapid wear 





Figure 39B 
Knee Clamping Lever 


in the spots at which the pressure from the screws is applied, and there is also 
a greater possibility of the bearings scoring, because of the concentrated 
pressures. Taper gibs are provided for adjustment to compensate for wear. 


(See page 48). 





CINCINNATI 


Figure 39C 
Saddle Clamping Lever 








[ 39 | 


HOUSING CLAMPING SCREWS 
(ALSO TWO SCREWS AT 
REAR OF HOUSING) 





ERU C 
Figure 39D 
Housing Clamping Screws 
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Reversing the Direction of Rotation 
of the Spindle. Spindle rotation must 
be the same as the "һапа” of the cutter; 
that is, the rotation must be clockwise 
for a "right-hand" cutter and counter- 
clockwise for a “left-hand” cutter. The 
direction of rotation is controlled by 
the lever shown in Figure 40A. 


Note that RIGHT and LEFT on the 
spindle reverse plate indicate the direc- 
tion of rotation of the spindle when _ Figure 40A 

viewed from the rear end of the spindle. рле MP Беген 





Feed Trip Dogs. Trip dogs are provided for automatically stopping the 
power table, cross, or vertical feeds at the end of the cut or at any desired 
point in the travel of the unit. (See pages 42-47 for automatic cycle 
machines). 


The table feed trip dogs shown in Figure 40B will not trip unless the long 
dog is at the left of the table feed engaging lever, and the short dog at the 
right. Should the operator position the dogs incorrectly, two positive stop 
dogs, one at each end of the table, prevent the table from traveling too far 
in power feed; eliminating the possible injury to the mechanism. 


TABLE POSITIVE STOP DOGS 










TABLE FEED TRIP DOGS 
POWER TABLE FEED LEVER 


Figure 40B 
Table Feed Trip Dogs and Stop Dogs 


The feed trip dogs shown in Figure 41A are for automatically stopping the 
saddle at any desired point in the cross travel. Safety dogs are provided 
to limit the position for setting the trip dogs. Do not remove these safety 
dogs in order to obtain a greater range of travel. 
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CROSS FEED 
TRIP LEVER 


CROSS FEED 
TRIP DOGS 


CROSS FEED 
POSITIVE 
STOP DOGS 


Figure 41A 







Cross Feed Trip Dogs and Stop Dogs 
Under the Left-hand End of the Saddle 


Figure 41B shows the feed trip 
dogs for automatically stopping 
the knee at any desired point 
in the vertical travel. Positive 
stop dogs are provided as a 
safety measure to prevent the 
trip dogs being set beyond the 
actual range of the knee. 


Changing from Steel to Cast 
Iron Jobs. When milling a 
material which does not require 
a cutting fluid, such as cast 
iron or aluminum, all strainers 
should be protected with the 
covers provided for them to 
keep fine chips and particles of 
metal out of the cutting fluid 
system. Do not use compressed 
air for cleaning the machine 


when setting up for a new job. The chips may be blown into the bearings, 


resulting in untimely wear. 





POSITIVE 
STOP DOG 


VERTICAL 
-ГЕЕО TRIP 
DOG 


VERTICAL FEED . 


| 


| 


BN VERTICAL FEED | 


TRIP LEVER 


VERTICAL 
FEED TRIP 
DOG 


g POSITIVE 
STOP DOG 


Figure 41B 
Vertical Feed Trip Dogs and Stop Dogs 
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Figure 42A 


No. 205-10 MI Plain Milling Machine 
with Automatic Cycle 


Automatic Table Cycles for ML and MI Milling Machines. Standard 
MI Milling Machines, without Automatic Cycle, have a three-position table 
control lever and table dogs which act only to stop the table movement out 
of feed in either direction. When these machines are provided with Auto- 
matic Cycle, a five-position table control lever is provided for hand control 
of table movements and table dogs act to provide completely automatic 
shifting from feed to rapid traverse, rapid traverse to feed, feed to rapid 
traverse in opposite direction, and feed to stop. Eight adjustable table 
control dogs are supplied with the Automatic Cycle; 2 feed dogs, 2 rapid 
traverse dogs, 2 reverse dogs, 1 stop dog, and | safety stop dog. 
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In addition, the extreme positions of table movement in either direction 
are limited by two dogs permanently pinned to the front of the table. 
These dogs provide a safety measure to prevent power movements of the 
table beyond its actual operating range. 


TABLE MOVEMENT 





ТН; 
о Е 
FEED RAPID REVERSE END STOP CENTER STOP OUT 
RIGHT TRAVERSE OUT OF OUT OF OF FEED IN 
RIGHT FEED RIGHT FEED RIGHT EITHER DIRECTION 
Figure 43A 


Dogs Which Act with Table Moving to the Right 
TABLE MOVEMENT 
<< 





FEED RAPID REVERSE END STOP CENTER STOP OUT 
LEFT TRAVERSE OUT OF OUT OF OF FEED IN 
LEFT FEED LEFT FEED LEFT EITHER DIRECTION 
Figure 43B 


Dogs Which Act with Table Moving to the Left 


The feed dogs and rapid traverse dogs are of the same pattern, their function 
being merely to raise or lower the dog trip plunger. The upper position of 
the trip plunger initiates the feed rate, the lower position initiates the 
rapid traverse rate. Of the four dogs supplied, two are right-hand; two 
are left-hand. These dogs are used in the upper dog slot to control table 
movement to the right; in the lower dog slot to control table movements 
to the left. 


The reverse dogs reverse the table from feed to rapid traverse in the oppo- 
site direction. One left-hand and one right-hand dog are supplied. Both 
dogs are mounted in the upper dog slot. 


The stop dog acts to stop the table from feed. It is non-directional and can 
be used to trip the table out of feed in either direction. When mounted in 
upper dog slot it stops table when feeding to the right, when mounted in 
lower slot it stops table when feeding to the left. 


The safety stop dog also acts to stop the table from feed in either direction, 
but is supplied particularly to provide an automatic safety stop in the center 
of an automatic reciprocating cycle. It is mounted in the upper dog slot 
and acts to stop the table from both directions of feed. 


On Automatic Cycle machines, the action of the rapid traverse control lever 
on the side of the knee is independent of the table control lever. When the 
table control lever is shifted, by hand or by the table dogs, into the rapid 
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traverse position, the rapid traverse lever is not affected but remains in the 
neutral position. Conversely, if the table control lever is in the feed posi- 
tion, engaging the rapid traverse lever will put the table in rapid traverse 
without changing the position of the table control lever. 


The cycle drawings on the following page illustrate just a few of the many 
useful automatic cycles which can be obtained. Cycles can progress in 
either direction or, as in the case of the automatic reciprocating cycle, in 
both directions. 


[n reading the cycle drawings, they progress in the opposite direction to the 
actual table movement, as this illustrates the relative movement between 
the trip plunger and the trip dogs so that the dog can be shown directly 
above the cycle function it controls. 


The short feed stroke at the end of some rapid traverse strokes is used to 
permit the table to be automatically stopped. If you have a cycle requiring 
more than one automatic stop, the second stop can be accomplished by 
using the center safety stop dog. 


Cycles are started by shifting the table control lever to give the desired 
movement. 


Simple milling cycle, automatic 





reverse and rapid return feeding 
left. Feed left, automatic re- 
verse, rapid traverse right, short 
feed right, stop. 





F T 
stop aA 
| AUTO 
START УМ ~ REVERSE 
F 
Cycle A 


Simple milling cycle, automatic 
reverse and rapid return, feeding 











F right. Feed right, automatic re- 
AUTO COOLIO START Е 
REVERSE | verse, rapid traverse left, short 
— X ee А 
RTT. p Um feed left, stop. 
Cycle B 


Simple milling cycle, feed to stop, 
hand controlled reverse and rapid 
return, feeding left. Feed left, 





EROR mu а EEE | 
BY HAND automatic stop, reverse by hand, 


МАМА 
START Е STOR rapid traverse right, short feed 


Cycle C right, stop. 
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F 
STOP HWA AANAYAYYY4 MAM’ START 
REVERSE A$ rr 
BY HAND RE E^ ЗІНЕ 


Cycle D 








Cycle E 











F R.T. 
то ИУ START 


AUTO ( 
REVERSE | 


SS Sy ier 
RT. F 


Cycle F 











F RT 
REVERSE 
М 
STOP BY HAND 
START о ИЛА ЅТОР 
RT. F ВТ. F 


Cycle G 
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Simple milling cycle, feed to stop, 
hand controlled reverse and rapid 
return, feeding right. Feed right, 
automatic stop, reverse by hand, 
rapid traverse left, short feed 
left, stop. 


Simple milling cycle, rapid ap- 
proach, automatic reverse and 
rapid return, feeding left. Rapid 
traverse left, feed left, automatic 
reverse, rapid traverse right, 
short feed right, stop. 


Simple milling cycle, rapid ap- 
proach, automatic reverse and 
rapid return, feeding right. Rapid 
traverse right, feed right, auto- 
matic reverse, rapid traverse 
left, short feed left, stop. 


Simple milling cycle, rapid ap- 
proach, rapid traverse to clear 
cutter, hand controlled reverse 
and rapid return, feeding left. 
Rapid traverse left, feed left, 
rapid traverse left, short feed 
left, stop, reverse by hand, rapid 
traverse right, short feed right, 
stop. 
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RT. F RT. 
STOP HORUM isset Ap UNE LL En START 


REVERSE а STOP 
BY HAND 


Cycle H 














F AE 
pL a Ou T EM 
STOP А 


R 
START Wn 
RT. 


Cycle J 


UTO 
EVERSE 








REVERSE | де 5 





Суаек 


ТОР 


F START F RT. 
AUTO ! AUTO 
REVERSE | STOP рт I REVERSE 
RT. F START Ё 
Cycle L 
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Simple milling cycle, rapid ap- 
proach, rapid traverse to clear 
cutter, hand controlled reverse 
and rapid return, feeding right. 
Rapid traverse right, feed right, 
rapid traverse right, short feed 
right, stop, reverse by hand, 
rapid traverse left, short feed 
left, stop. 

Intermittent feed cycle, rapid 
approach, automatic reverse and 
rapid return, feeding left. Rapid 
left, feed left, rapid 
traverse left, feed left, automatic 
reverse, 


traverse 


rapid traverse right, 
short feed right, stop. 
Intermittent feed cycle, rapid 
approach, automatic reverse and 
rapid return, feeding right. Rapid 
traverse right, feed right, rapid 
traverse right, feed right, auto- 
matic reverse, rapid traverse left, 
short feed left, stop. 


Reciprocating cycle, rapid ap- 
proach, automatic reverse and 
rapid return, feeding both right 
and left, with center safety stop. 
Rapid traverse left, feed left, 
automatic reverse, rapid traverse 
right, short feed right, stop. 
Rapid traverse right, feed right, 
automatic reverse, rapid traverse 
left, short feed left, stop. 


SETTING UP THE MACHINE 








с} Jo 





Continuous reciprocating cycle, 
rapid approach, automatic re- 
verse, feeding both right and 
left. Rapid traverse left, feed 








дуто СОМУМ = dr 1 ^ 

REVERSE ! | REVERSE left, automatic reverse, rapid 
-rae са А . 

RT. F traverse right, feed right, auto- 

Cycle M matic reverse, and repeat the 


foregoing steps continuously. 


Reciprocating cycle, rapid ap- 
proach, stop at each end, feeding 





F вт. both left and right. Rapid tra- 
STOP о//\М/МГЛ——————————о START 
verse left, feed left, stop, reverse 
START ЛАДА STOP 
RT. F by hand, rapid traverse right, 
Cycle N feed right, stop. 


Continuous intermittent cycle, 
rapid approach, automatic re- 
verse and rapid return, feeding 
left. Rapid traverse left, feed 
Xn А---- " left, rapid traverse left, feed left, 


UTO 
REVERSE ! ! 7 5 
ЕНПЗЕ умму REVERSE ^ automatic reverse, rapid traverse 


right, short feed right, automatic 











Cycle O Г 
reverse and repeat foregoing 


steps continuously. 
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ADJUSTMENTS 


Adjusting the Gibs. Headless type taper gibs are provided to compen- 
sate for wear of the bearing surfaces between the sliding elements. Keep 
the bearing surfaces clean to avoid undue wear caused by dirt and grit. 


1. See that the power feed engaging lever of the unit containing the gib 
to be adjusted is in the neutral position. 


2. Turn the adjusting screw (Fig. 48A) to tighten the gib. Try movement 
of the unit by hand. Alternately tighten the screw and try by hand 
until unit is fairly tight, back screw away two turns, and then advance 
one turn. 


УУУУ 
СС ЖЖ 42222, 
8--1-11-ШШШ тн) WW 
EEE WMI 


Figure 48A 
Section Through Headless Type Gib 





When adjustment of the gibs is necessary, they should never be drawn up 
so tightly as to prohibit free movement of the particular unit by means of 
the hand crank. Tight adjustment squeezes out the oil film, resulting in 
rapid wear. 


Adjusting the Driving Clutch. The adjustment for the main drive 
clutch is located inside the driven sheave (Figure 48B). If the clutch slips 
under normal load, it should be adjusted as 
soon as possible to prevent excessive wear. 


DRIVE CLUTCH 
ADJUSTING PIN 


1. Open the motor compartment door. 


2. Pull out the spring loaded adjustment 
pin (Figure 48B) and turn adjusting 
yoke clockwise until operating lever 
requires distinct pressure to engage. Be 
sure adjustment pin re-engages in one 
of the holes provided. 


3. Close the motor compartment door. 


If the spindle rotates slowly when the 
starting lever is in the stop position, the 
clutch is too tight and should be readjusted | 

by pulling out the adjustment pin and Figure 48B 
turning the yoke counter-clockwise. Drive Clutch Adjusting Pin 
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Adjusting the Lead Screw Bearing. The lead (table feed) screw of these 
millers is provided with two tapered roller bearings at the right-hand end. 
When adjustment is necessary, proceed as follows: 


LOCK SCREW 






— ADJUSTING NUT 





LOCK SHOE 
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Section Through Right Напа End of Table Feed Screw Mounting 





. Back off the table gib by turning the gib adjusting screw counter-clock- 


wise two or three turns. Table gib located at left front of saddle-table 
dovetail. 


. Remove the cone shaped cover on the right-hand end of the table. 


. Loosen the headless lock screw (Figure 49A) and tap it lightly to free the 


lock shoe. 


. Tighten the adjusting nut with a face spanner wrench, and then back 


away about 1% turn or less. 


5. Tighten the lock screw and replace the cover. 


7. 


. Turn the table traverse handwheel with the power feed disengaged and 


try to determine by "feel" whether the bearings have been adjusted 
correctly. They should not be adjusted so tightly as to make it difficult 
to move the table, but on the other hand, there should not be a noticeable 


amount of play in the bearing. 


Re-adjust the gib. 


When the "play" is caused by a worn lead screw and nut, it is necessary to 
replace these parts in order to obtain accurate work. 
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Adjusting the Cross Screw Bearings. The cross screw bearings consist 
of two adjustable tapered roller bearings in the knee. To adjust these 
bearings, proceed as follows: 


COLLAR DIAL CLUTCH 
ADJUSTING NUT 
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Figure 50А 
Section Through 
Handwheel and 
Front Bearing of 

Cross Screw 
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1. Back off the saddle gib Бу turning the gib adjusting screw counter-clock- 
wise two or three turns. Saddle gib located on right-hand side of saddle- 
knee dovetail. 


2. Remove the screw in the end of the cross feed screw, and remove the 
cross feed handwheel (Figure 50A). 


3. Remove the screw plug through the diameter of the cross feed dial. 


4. Turn the dial until a set screw is visible through the pipe plug hole. 
Remove this screw. 


5. Slip the dial, spring retainer, and spring off the clutch. 


6. Knock out the taper pin through the clutch, remove the collar screw 
from the oblong slot, and remove the clutch and collar. 


7. The adjusting nut is now visible. However, before it can be adjusted, 
one dog point locking screw must be removed. This screw will be 
found in the knee casting near the dial. 


8. Turn the bearing nut clockwise until tight, and then back away one slot. 


9. Replace the parts in the reverse order in which they were removed. 


Turn the cross feed handwheel with the power feed disengaged and try to 
determine by the "feel" whether the bearings have been adjusted correctly, 
as explained under "Adjusting the Lead Screw Bearings", item No. 6. 
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Adjusting for Stretch and Slip of V-Belts. If the V-belts slip due to 
stretch or wear, they can be tightened in the following manner: 


is 
2, 


Open the motor compartment door. 


Loosen four bolts "A" (Figure 51A) and allow the motor to settle in 
position from its own weight. 


. Re-tighten the bolts and close the motor compartment door. 


. А few words on the care of V-belts: Keep oil and grease away from 


them. Never apply belt dressing. Be sure pulleys are in line. A cross 
adjustment is provided for this purpose. 











Figure 51A 
Location of Bolts “А?” for 
Adjusting the Motor for Stretch 
and Slip of V-Belts 
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Adjusting the Spindle Bearings. 


1. 
2. 





Move the spindle reverse lever to the middle or neutral position. 


Remove the two driving keys in the face of the spindle, and clamp a rod, 
about 10” or 12” long, in the key slot. 


. Horizontal Machines—Move the overarm toward the front of the 


machine, until a small rectangular plate is visible in the top of the 
column. Remove this plate. The overarm should be moved with the 
pilot wheel and then pulled out by hand. Make sure that the overarm 
is supported on its free end. 


Vertical Machines—Remove the pipe plug on the left-hand side of the 
vertical head, just below the back gear lever. 


. Insert a long Allen wrench through reducing bushing “А” and loosen 


the socket head screw in the adjusting nut (Figure 52A). Then tap the 
wrench to loosen the shoe under the screw. 


. With the wrench in position, turn the spindle counter-clockwise about 


a revolution and then clockwise until the bearings are drawn up tight. 


. Re-tighten the socket head screw and remove the wrench. 


. Now rotate the spindle several times by hand to properly seat the 


bearings and to be sure that they are adjusted correctly. 


. Replace the cover or pipe plug, move the overarm to its former position, 


and remove the rod from the face of the spindle. 
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Figure 52A 
Section Through Spindle 


[ 52 | 


Jo 








ADJUSTMENTS 


=== 


Machines which аге used for general purpose work should have about .001” 
end play in the spindle bearings. Machines for high speed work exclusively 
should have about .002" end play in the spindle bearings. These readings 
must be taken with the bearings cold. End play can be measured by indi- 
cating the end of the spindle nose with a {0000 indicator and lightly tapping 
the spindle from the front to the rear and reading the indicator dial. The 
temperature of the spindle, when run at its highest speed, should not exceed 
115? F. when properly adjusted. Test the temperature with a thermometer 
inserted into one of the screw holes in the spindle сар. 
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SAFETY PRECAUTIONS 


Safety stop dogs are provided for all sliding units. Do not remove these 
dogs in an effort to obtain more travel, as serious damage to the machine 
may result. If the job requires a greater range than the safety dogs allow, 
it must be milled on a machine with greater table travel. 


Do not start the machine until all of the oiling stations have been filled with 
the proper amount of correct lubricants, as shown in the specifications, 
pages 22 and 25. Follow the instructions on the large tag (Figure 23B) 
attached to the machine. 


The electrical compartment door should never be opened except by an 
experienced maintenance man for electrical control repair work. 


If the spindle speed decreases when the table starts to feed the work into the 
cutter, possibly the motor is at fault. Have the motor inspected and 
repaired, if necessary, by an experienced repair man. To avoid possible 
damage to the motor, make this correction as soon as you notice the spindle 
speed decreasing under load. The rapid traverse clutch is under spring 
tension and needs no adjustments. 


The clutch on the table hand crank is provided with a spring to keep it out 
of engagement while it is not in use. Do not remove this spring for the 
sake of keeping the crank in engagement, as it may result in serious injury 
to yourself or some other operator. 


Do not try to reverse the direction of rotation of the spindle while it is in 
motion. 


The feed change lever should not be moved unless all feed levers are in 
their neutral positions. 
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RECOMMENDED CUTTING FLUID 


Cimcool Cutting Fluids are manufactured by the Products Division of 
The Cincinnati Milling Machine Company. Cimcool Cutting Fluids are 
recommended because of their outstanding advantages in reducing heat 
at the tool point, freedom of rancidity, cleanliness, freedom from rust, 
and absence of vapors, hot chips, and slippery floors. 


Cimcool S-2, Cimperial and Cimplus are blended with water in varying 
dilutions depending upon the characteristics of the job. The table below 
lists the starting dilutions to use when milling various materials. 


RECOMMENDED CIMCOOL MIXES 


Average Milling 














Material Form and Low 
































Cutters Clearance Cutters 
CIMPLUS 
1:100 CIMCOOL S-2 
Cast Iron CIMCOOL S-2 1525 
(See Note 1) 1:40 CIMPERIAL 
CIMPERIAL 1:40 
1:40 
Mild Steel, CIMCOOL S-2 CIMCOOL S-2 
Malleable Iron, 1:40 1:25 
Wrought Iron, CIMPERIAL CIMPERIAL 
Bronze 1:40 1:30 
Brass, 
Soft Bronze, CIMCOOL S-2 CIMCOOL S-2 
Aluminum, 1:40 1:25 
(See Note 2) 
Cast Steel, CIMCOOL S-2 CIMCOOL. 5-2 
Tool Steel, 1:25 1:20 
and other high tensil CIMPERIAL CIMPERIAL 
strength steels 1:40 1:20 





Note 1.—Ordinarily cast iron may be milled dry. If the cutter is small and the cut relatively 
deep, as when T-slotting or rounding out key ways, an air blast from the compressed air 
line will keep the cutter sufficiently cool and will also clear out the chips. If the part deforms 
from heat of machining or is too hot to handle, or greater cleanliness and better dust control 
is ae iara use Cimplus or Cimcool S-2, the latter being used where greater lubricity is 
required. 


Note 2.—Brass, soft bronze and aluminum are normally milled dry. If the part deforms 
from the heat of machining or is too hot to handle, use CIMCOOL 5-2. 


CIMCOOL may also be used with carbide tipped cutters: however, a large quantity of 
fluid should be supplied to insure uniform cooling and to avoid cracking the carbide tips. 


General Instructions. Never mix CIMCOOL Cutting Fluids with other 


cutting fluids. Clean cutting fluid system and tank thoroughly with 
CIMCOOL machine cleaner before using. 


Always add a pre-mixture of the CIMCOOL Concentrate, and water 
when replenishing the cutting fluid supply. 


When making a CIMCOOL mixture, if Cimplus is to be added, add the 
water first, then CIMCOOL S-2. Never should CIMCOOL S-2 and Cimplus 
be mixed together in this concentrated form. 
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CLEANING THE CUTTING FLUID RESERVOIR 
AND CUTTING FLUID STRAINER 


The cutting fluid reservoir in the base of the machine should be cleaned 
out occasionally to maintain the full capacity for cutting fluid. After 
pumping out the cutting fluid, remove the cover over the cleanout open- 
ing at the rear of the base. With the aid of a small scraper, similar to 
the soot scraper for the old-fashioned coal range, scrape out the sludge 
(Figure 56B). Replace the cover. 


The cutting fluid strainer and strainer cover should be cleaned at the same 
time. Lift out the strainer cover and remove the screen from the strainer 
frame (held by four screws, Figure 56A). Then lift out the cutting fluid 
strainer. Clean the strainer and screen by washing in solvent and then 
blowing them off with an air hose. Replace the strainer and strainer cover. 


CLEAN-OUT COVER STRAINER 
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Figure 56А 
Strainer апа Cleanout Opening in Base 


To insure cleanliness of the reservoir 
and cutting fluid lines, and to avoid the 
conditions which lead to rancid cut- 
ting fluids, use CIMCOOL machine 
cleaner. It will remove both grit and 
dirt, and slime and oil. Use one 
gallon of CIMCOOL machine cleaner 
to 25 gallons of hot water, circulate 
for a half hour, and rinse with clean 
hot water for three minutes. Then 
recharge with a fresh CIMCOOL 


Figure 56B mixture. 
Scraping Out the Sludge 
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DIVIDING HEAD 


Cincinnati Dividing and Spiral Milling Heads are used extensively in 
milling spiral and helical gears, constant velocity drum cams, etc. The 
manner of transmitting motion to the spindle in the head is the same for 
both types, but the construction of the main Castings are entirely different. 
The Dividing Head is designed so that its spindle can be swiveled vertically, 
while the spindle of the Spiral Milling Head is rigidly fixed in a one-piece 
housing to provide an attachment suitable for heavy and continuous helical 
milling. The same type of Driving Mechanism is used for both types of 
heads; therefore the tables and instructions in this booklet apply to both. 


The spindle of the dividing head is housed in a swivel block, allowing it to 
be swiveled to any angle from 5° below the horizontal to 5° beyond the 
vertical. This arrangement permits bevel gears of any pitch angle to be 
milled, and many other types of work requiring concentrically spaced slots 
or holes at an angle to the center line of the work piece 


DIRECT SIDE SWIVEL BLOCK SPINDLE 
INDE XING PLATE CRANK CLAMPING BOLTS LOCK 


a 





50 SERIES PLATE SEG TOR DRIVING MECHANISM ECCENTRIC FOR 
SPINDLE NOSE STOP ARM SPLINE DISENGAGING WORM 
Figure 57A 


Front and Rear View of the Dividing Head 


The tailstock centers may be swiveled, and also raised or lowered, for 
taper work. The center-bar is reversible, to bring either the large or the 
small center point into working position. 


Because of the splined shaft drive, the Dividing Head headstock need not 
be placed flush with the end of the table when set up with the driving 
mechanism. The 10" head may be connected to the driving mechanism a 
maximum of 10/2” from the end of the table. This is the type of set-up 
required for milling scrolls or certain types of cams. 
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LUBRICATION OF 8”, 10’, 127, AND 14” 
DIVIDING HEADS 


The importance of proper lubrication cannot be over-emphasized. The 
continued accuracy and long life of the CINCINNATI Dividing Heads 
depend upon proper lubrication at all times, so do not neglect it. 


Follow the instructions and specifications given below. 


DIVIDING HEAD 








When to | Station 
Oil Number Instructions Parts Lubricated Specifications 





Front and rear bearing of 
Daily 1 mitre gear shaft. 





Worm and worm-wheel, 
Spring cap oilers, keep | internal gearing, rear | P-55. Good quality 
filled. Use bench oiler to | bearing of index shaft, | paraffinic base oxida- 











Daily 2 fill. front and rear bearing of | tion or rust and oxida- 
worm shaft and spindle | tion inhibited oil. 
bearing. 

Daily 3 Bevel gearing and front 


bearing of index shaft. 














PURCHASE LUBRICATIONS FROM RELIABLE DEALERS 


P-55 is The Cincinnati Milling Machine Co. Specification Number. 


A list of approved products corresponding to the above specifications may be obtained 
from our Field Service Department. 


Note.—One additional oiler on the Wide Range Dividing Head to lubricate gears in wide 
range indexing differential unit (Figure 73A). 
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Figure 58A—Lubrication Diagram—Dividing Head 
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SPECIFICATIONS FOR DIVIDING HEADS 


























Taper Overall | Overall epe qom de e Approx. Weight 
Р Actual . | Length so ae 
Size Swing Hole ж о Length vient TOEIC Ile Dividing i 
Spindle Tailstock of Head is Vertical Head Tailstock 
8” 815” |40 е өм” id 716" 130 ips 30 ы 
62-229) 10” 10144” |50 Series 686” 13" 9%” 140 Ibs. | 39 Ibs 
Dividing: Fleads. -12e| ater [SüGenes| Zee? ае) п. [2918 1 
14” 1414” | 50 Series 716" 1514" 121%” 233 Ibs. | 55 Ibs 
Ratio. 212. 40 to | 
Holes Drilled in | One side— 24, 25, 28, 30, 34, 37, 38, 39, 41, 42, 43 
Side Index Plate | Other side—46, 47, 49, 51, 53, 54, 57, 58, 59, 62, 66 


Holes Drilled 
on Spindle Nose 








24 














The Sector. Index plates on all CINCINNATI Dividing Heads, Spiral 
Milling Heads and similar equipment have a sector for convenience in 
indexing. Fig. 59A shows the sector set for 220 divisions, which requires 
that, for each division, the index pin move over a series of twelve holes 
(spaces) in the 66-hole circle. The hole in which the index pointer rests, 
should not be counted when setting the sector. This factor is sometimes 
the source of a mistake in setting up dividing head work, and must not be 
overlooked. 


After the sector is spaced 
for the desired number of 
holes and tightened with 








INDEX 
the lock screw, no further PLATE 
counting of holes is neces- 
sary. Merely withdraw the LOOK 
index pin from the hole SCREW 
next to the left hand arm of 
the sector, relocate it in 
the hole next to the right aic: 
hand arm, and then swivel 
the sector to again bring 
the left hand arm against МАТ, 
the pin. The Dividing 
Head spindle and work will 
then have rotated 1/220 Figure 59A 
revolution (for the set-up Dividing Head Sector Set for 220 Divisions 
illustrated). 


Example: Suppose you want the proper setting for a 21-tooth gear. Соп- 
sulting the "Index Tables" you will find that for 21 divisions you must use 
the 42 hole circle. Set the index plate so that the side which has the 42 
hole circle faces the index pin. Set the pin in any hole in that circle and 
space the sector for 38 spaces. Then for each of the 21 divisions, rotate the 
index pin through one revolution of the crank, plus the spacing of the sector, 
or 28 spaces. 











[59 — 


CINCINNATI ML and MI MILLING MACHINES 











Index Plate Stop. The index plate stop, Fig. 59A, engages notches in the 
index plate, preventing it from rotating. If the Head is connected to the 
driving mechanism for a spiral or helical milling job, the index plate, sector, 
and crank rotate as a unit. For such a set-up, the stop must be disengaged 
from the plate. In other words, the stop should be engaged only when the 
Dividing Head is not connected to the power drive, as when milling spur 
gears, bolt heads, etc. The stop serves as a safety precaution in preventing 
mistakes which would occur if the index plate itself were moved slightly 
while indexing. 


The index plate stop may also be used as a guide to accurately reset work 
which has been removed from the Dividing Head for purposes of inspection. 
First reset the work in approximate relation with the cutter. Then with- 
draw the index plate stop, and with the index pin engaged, rotate the 
crank a sufficient amount to accurately position the work. Re-engage the 
stop in the notches оп the rim of the plate. Two inches of the circumfer- 
ence of the plate is notched, and the notches have a pitch of .060". There- 
fore, a movement of one notch on the index plate is equivalent to 18180 of a 
revolution of the work. 


Setting Up the Dividing Head to Mill Helices. The instructions given 
below should be followed in the order in which they are listed. 


1. Clean the table of the milling machine and the bottom of the dividing 
head and tailstock. 


2. Clamp the dividing head in the center slot of the table in a location 
suitable for the work. The 10" head may be connected a maximum of 
1014” from the right-hand end of the table. 


3. Test the dividing head spindle with a test bar and indicator to see that 
it is parallel with the table. 


4. Remove the test bar, and insert the headstock center in the spindle. 
The center is fitted with a dog holder for driving the work. 


5. Place the tailstock on the table, and align its center with the headstock 
center. For accurate work this adjustment should also be tested with 
an indicator gage, as in step No. 3, placing the test bar or mandrel 
between the headstock and tailstock centers. Notice that the tailstock 
center-bar can be removed and reversed for the purpose of using the 
heavy center-point for heavy work and the light center-point for light 
work. 
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Figure 61A 
Dividing Head Set-Up for Milling Helical 
Cutters on a Universal Milling Machine 


. Clamp the tailstock in the proper position, depending upon the length 


of the work. 


. (a) Mount the cutter, arbor, and arbor support on the machine. The 


cutter should be placed as close to the machine spindle as practical. 
If space is available, and a coarse pitch gear is being cut, an intermedi- 
ate arbor support should be used to give additional stiffness to the arbor. 
(b) If the helix angle of the gear is greater than 45°, it will be neces- 


sary to use the Spiral Milling Attachment. Mount the cutter next to 
the back collar. (Figure 62B). 


. Now align the center of the cutter with the Dividing Head centers. 


This may be done in several ways, and the choice of the method 
depends upon the accuracy required and the type of set-up. 


(a) One of the simplest methods is to touch up the side of the cutter 
(using feeler .001" thick) with the outside diameter of a small diameter 
test bar placed between the Dividing Head centers. Set the cross feed 
dial to zero. Then adjust the cross traverse one-half the sum of the 


thickness of the cutter and the diameter of the bar, plus .001”: 
B as T .001. The center of the cutter will then be exactly over the 


center of the work when the work is placed between centers. 
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. Lock the machine saddle to 


. Swing the table to the cor- 


. Withdraw the index plate 


(b) If a Spiral Milling Attachment 
will be used, a gage is supplied for 
centering the cutter. (See Fig. 
62B). Before proceeding farther, 
swivel the lower part of the attach- 
ment (the spindle housing) to the 
same angle as the helix angle of 
the gear teeth. Then loosen 
thumb screw "A" and center the 
cutter with the gage (Fig. 62B). 
Now loosen thumb screw "B" 
and adjust the centering gage 
downward about one inch. Ele- 
vate the knee and adjust the cross 
movement to match the point of 
the centering gage with the point 
of the headstock or tailstock cen- 
ter. This can be done very 
accurately by eye. 


the knee. 


rect angle, (universal ma- 
chine only—see step 8b for 
set-ups using spiral milling 
attachment); and lock the 
machine housing in position. 


stop. (Fig. 59A). The index 





FEELER _ 
001 THICK 
вС:1279 


Figure 62А 


Conventional Set-Up. Aligning 
Center of Cutter with Center 
of Work 








plate must be free to revolve 
with the index pin. Note— 
Engage the stop with the 
notches in the rim of the 
plate only when using the 
Dividing Head without the 
driving mechanism. 
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HOLDER FOR 
CUTTER SETTING 


GAGE RE 





Figure 62B 


Attachment Set-Up. Aligning Center of 
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12. Set up the change gears. (See page 64.) 

13. Set the index plate and sector for the proper spacing. (See Fig. 59A). 

14. Oil the dividing head and change gears thoroughly. 

15. Note—If the Dividing Head is equipped with a Wide Range Divider, 
(page 71) we do not recommend the use of the power rapid traverse 


to the table. It is also advisable not to use the table rapid traverse 
when the change gears are set up for leads less than 5". 





Figure 63A 
Standard Dividing Head Driving Mechanism 


How to Select the Proper Change Gears. Suppose you want to cut a 
helix of 1514" lead. Consult the "Table of Leads" and find the lead which 
is nearest 1514—in this case 15.256. The change gears for this lead, 51, 18, 
21, and 39, may be used, because the lead obtained is close enough to the 
lead desired for practical purposes. 


You will notice that gear "C" is not listed for some leads. In such cases 
only one intermediate gear “В” is required, and a collar replaces gear “С”, 
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Setting Up the Change Gears. Remove the conical shaped cover on the 
apron at the right-hand end of the table. It is held in position with a small 
headless set screw. Then place the change gear segment on the apron, 
screw half-nuts on the two studs, and tighten them securely. Place the 
change gears in the positions indicated for the desired lead, being careful 
not to get gears "B" and “С” interchanged. The "hand" of the lead is 
fixed by gears "X" and "Y", as shown іп the table below 


After the set-up has been completed, move the table by means of the hand 
feed crank, to be sure that the entire mechanism operates freely, before 
engaging the power feed. Remove the hand crank and keep the cover 
closed while the machine is in operation. 














Right-Hand Left-Hand 
Helix Helix 
Dividing Head Remove gear Y Gears X and Y, as 
Reverse gear X shown in Fig 63A 
12” Spiral Head Gears X and Y, as Remove gear Y 
shown in Fig. 63A Reverse gear X 

















Leads Lower than Those Listed in Tables. With the standard driving 
mechanism illustrated in Fig. 63A, leads lower than those listed in the tables, 
pages 102-118, can be obtained, using hand feed only (rotating the index 
crank at the side of the head). To change the gearing for low leads, remove 
gear "D'. A 34 tooth gear is now exposed, meshing with the 34 tooth gear 
on the lead screw (directly below gear `D"). Remove these two 34 tooth 
gears, and replace them with the standard 51 tooth change gear on the lead 
screw and the standard 17 tooth change gear on the stud for gear "D". 
Instead of a | to | ratio, we now have a speed-up of 3 to 1. Leads for the 
change gear combinations listed are now divided by 3. However, some of 
the change gear combinations are not obtainable because of interference 
with the segment. 


This set-up should be used only for occasional jobs. If leads shorter than 
2%" are cut' often, we recommend the short lead bracket. With this addi- 
tional equipment, the range of leads is increased to №" to 100". It should 
be installed at our factory. Complete instructions for this type of equip- 
ment is contained іп a separate booklet "Table of Leads—V$" to 100” 
Lead Driving Mechanism". 
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Leads Near the Low Range. When cutting leads within the low range 
of the Dividing Head driving mechanism, certain precautions must ђе 

| observed. If, for example, the gears are set up for a 10” lead, the ratio of 
the change gears is | to 1, and the table feed (lead) screw rotates 40 revolu- 
tions to one revolution of the dividing head spindle. 


| For leads greater than 10”, the dividing head spindle runs slower in relation 
to the speed of the lead screw. Example: 20” lead, table feed screw 
rotates 80 revolutions, while the dividing head spindle rotates one revolu- 
tion. This requires a change gear set-up which reduces the speed from the 

| lead screw to the dividing head, resulting in a mechanical advantage in 
transmitting power. 


For leads shorter than 10”, the dividing head spindle runs faster in relation 
to the speed of the lead screw. Example: 5” lead, table feed screw rotates 
20 revolutions, while the dividing head spindle rotates one revolution. 
The change gear set-up for these low leads increases the speed from the lead 
screw to the dividing head, resulting in a mechanical disadvantage in 
transmitting power. The slow speed of the lead screw causes a “wind-up”, 
which may produce a slightly jerky motion when milling short leads on 
large diameters of work. Therefore, conditions should be as nearly correct 
as possible when cutting short leads, particularly those from 21%” to 5". 
These conditions may be summarized in a few words. (a) the table gib 
should be correctly adjusted (not too tight), (b) the change gears should 
have a slight amount of back-lash, (c) the table ways and lead screw should 
be well oiled, (d) the table feed screw should rotate freely. Also, it might 
be noted that with a relatively high table feed, say 534” per minute, a 
greater proportion of power is available at the dividing head. 


When all contributing factors are correct, the machine will pull a reasonable 
cut with a set-up for the lowest lead of 214”. If the cut should be unneces- 
sarily heavy, then it is advisable to feed by hand. This may be done by 
allowing the table feed engaging lever to remain in neutral position and 
driving the dividing head and table by hand through the index crank in 
front of the index plate. With a short lead set-up hand feed is very easy, 
as the mechanical advantage is then in favor of the operator. 


If leads lower than 5” must be cut often, we recommend our short lead 
mechanism. (It may be applied to Universal machines only.) Then leads 
as low as 14" may be cut by power. 


Rapid Traverse and High Feed Rates. Plain Bearings. When the 
driving mechanism is set up for low leads, do not engage the table rapid 
traverse, or use high feed rates. Rapid rates of table traverse drive the 
dividing head too fast, resulting in rapid wear or perhaps "freezing" of 
the dividing head spindle in the block, as they are fitted very closely to 
obtain accuracy in spacing. 
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Ball Bearings. When using the driving mechanism, reverse the table only 
when the feed is engaged. Do not reverse it while the rapid traverse is 
engaged, as entirely too much strain is setup in the mechanism of the 
machine and attachment. For example, after milling a spiral groove, 
reverse the table while in feed then engage the rapid traverse to get back 
to the starting position. 


Calculating the Change Gears Required for a Given Lead. Many 
leads can be obtained other than those listed in the table. They were 
omitted because the difference was too small for ordinary requirements, 
but if you do not find a lead in the table which is close enough to meet your 
needs, the following formula will enable you to calculate all the possibilities: 





10 Drivers Вх D 
Suppose you want a lead of 32.789", 
35.789 51 x 36 
T 3.3789, 27 x 19 3.579 


Gear А = 51 Teeth Gear C = 36 Teeth 
Gear B = 27 Teeth Gear D = 19 Teeth 


Standard change gears furnished with enclosed driving mechanism: 


1 — 17 teeth 2 — 24 teeth 1 — 42 teeth 
1 — 18 teeth | — 27 teeth | — 45 teeth 
1 — 19 teeth 1 — 30 teeth | — 48 teeth 
1 — 20 teeth 1 — 33 teeth | — 51 teeth 
| — 21 teeth ] — 36 teeth 1 — 55 teeth 
1 — 22 teeth | — 39 teeth | — 60 teeth 


A few gear combinations can not be used because of interferences (and 
consequently are not tabulated.) For example, lead 36.090, gears 48-19- 
30-21. 


How to Calculate the Angle for Setting the Milling Machine Table 
or Spiral Milling Attachment. Suppose you want to mill a lead of 714" 
on a 2" diameter *work piece. The angle for swiveling the table is not 
shown for this combination, but it can be calculated very easily from the 
following formula: 

3.1416 x diameter 


lead 

3.1416 x 3 
KA 

Angle = 51%° (See table, page 119.) 


*Note: Use pitch diameter in calculating helix angle for helica] and spiral gears, worms, etc. 


Tangent of angle — 


[n the above example, Tan. angle — = 1.2566 


How to Calculate Indexing with the Side Plate. (Standard Dividing 
Head). In case a particular circle of holes on the index plate becomes worn 
through constant use, you may be able to use some other circle of holes and 
get the same result. 
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The following set of rules and example illustrate the procedure to follow 
in obtaining the maximum number of settings for any condition of index- 
ing. Since the ratio between the worm and worm-wheel in the Cincinnati 
Dividing Head is 40 to 1, then: 


1. Divide 40 by the number of divisions required. The result gives the 
number of turns or fraction of a turn of the index crank. 


2. Ifa fraction of a turn is required, the denominator (the lower part of 
the fraction) represents the circle to use, while the numerator represents 
the number of spaces in the circle over which the index pin must pass. 


3 Reduce the fraction to its lowest terms, and multiply both parts of the 
fraction by the same number until the denominator equals the number 
of holes in any circle. 


Example 


Suppose you want to calculate all the indexing circles for 3 divisions. 


40 А 
+ = 134 turns of the index crank. 


One-third of a turn could be obtained by rotating the index pin ove: 
one space іп а 3 division circle—(Rule 2). Since we do not have a 3 hole 
circle, we must use one into which the number of holes can be evenly 
divided by 3. For instance, 8 spaces in the 24 hole circle (8/24 = 1/3), 10 
spaces in the 30 hole circle (10/30 = 1/3), etc. One-third of a turn can be 
obtained in any of the following circles: 


2. : = дог 8 spaces in the 24 hole circle. 
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Example 
Suppose you want to calculate all the indexing circles for 56 divisions. 
40 5 : 
56 = 7 Of a turn of the index crank. 
2x 4 20 ; у 
7 x 4 = 2807 20 spaces in the 28 hole circle. 
а хосе 30 “ “ ок «c “ 
ПОСТО а 42 30 42 
2: ЖОЛ 35 “ “ сс € “ “ 
TEEI 49 35 49 


Angular Indexing. Tables for angular indexing with the standard and 
high number index plates are not tabulated in this book because they are 
little used as compared to numerical 








divisions. However, angular spac- Circle | One Space || Circle | One Space 
ing can readily be calculated, 24 22’ 30” 46 11' 44” 
keeping in mind that one complete 25 12726" 47 ha 29” 
turn of the index crank = 9°, one 28 19 M 49 11” С 
space in the 30 hole circle = 18’, | E gni | ee 255 
\ D T1 
and one space in the 54 hole circle 37 14’ 36" 54 10’ 0” 
= 10’. The tabulation at the right 38 14’ 13” 57 9” 28” 
shows the angular movement of the 39 13* 3T 58 9" To" 
Dividing Head spindle for a move- 4] 13" 10" 29 20% 


42 12^ 31^ 62 8' 43" 


ment of the index crank of one 43 12’ 33" 66 8” 11” 


space іп the various hole circles 


ECCENTRIC FOR DISENGAGING WORM Direct Indexing from 
the Spindle Nose. Direct 
indexing is often used for 
making the divisions listed 
in the table on page 69 be- 
cause it is faster than in- 
dexing with the side plate 
through the 40 to | worm 
reduction. To change the 
dividing head into plain in- 
dex centers, turn the eccen- 
tric for disengaging the 

worm (Fig. 68A) through 
сыйы half a turn. The worm is 
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SWIVEL BLOCK 
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LOCKING ADJUSTING 
NUT SCREW 


h i a index- 
Figure 68A then diseng ged and index 
Section Through Dividing Head ing is accomplished by turn- 
Showing Worm ing the spindle by hand. 
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The spindle nose (Figure 69A) is drilled with a 24 hole circle. It will index 
any number which divides evenly into this 24 hole circle. When changing 
from plain indexing back to uni- DIRECT SPINDLE SWIVEL BLOCK 
versal indexing through the side INDEXING CLAMPING RING CLAMPING BOLT 


plate, it is important that the ny 


' У 
front index pin be locked in its ly, 2 Vf x», Om 
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Direct Indexing from the WORK ——— 1 
Spindle Nose SPINDLE d 
Divisions Spaces SS IS PORE 
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12 2 SPINDLE SWIVEL SPINDLE 
BEARING WORM BLOCK BEARING 
24 1 Figure 69A 





Section Through Dividing Head 
Showing Spindle Nose 





Clamping the Dividing Head 
Spindle in Place. The spindle should 
be clamped tightly (except when mill- 
ing spirals) during heavy cutting 
operations to relieve all strains on the 
worm, worm-wheel, and index pin. 
(Figure 69B). Lever “А” (Figure 
65B) closes 360? clamping ring "B" 
firmly clamping the spindle in place. 
Be sure to unclamp the spindle before 
turning the index crank or engaging 
the table feed while the head is set up 


for milling spirals. Figure 69B 


Section Through Dividing Head 
Showing Spindle Clamp 
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Adjusting the Dividing Head Worm. Wear between the worm and 
worm-wheel may be eliminated in the following manner: 


1. Loosen knurled locknut (Figure 70A) and *engage worm and worm-wheel 
by positioning lever in the extreme left position (as shown in Figure 
70A). This must be done when backlash adjustment is to be made. 


2. Remove the backlash from the work by tightening knurled locknut 
on end of the worm shaft. 


3. Remove set screw "A" and loosen dog-point screw "B" (Figure 70A). 


4. Loosen knurled locknut and move disengage lever slightly more to the 
left position. 


5. Tighten knurled locknut and rotate dividing head spindle by hand to 
see if it rotates freely with no evidence of backlash. Tighten set 
screw B. 


6. Replace set screw “А”. Loosening set screw “В” reduces backlash, 
tightening increases backlash. 


*Caution should be taken when engaging worm and worm-wheel. Do so slowly, making 
sure worm and worm-wheel are meshing, avoiding injury to worm-wheel. 


“в 
Ri ; 





РС-5163 





Figure 70А 
Section Showing Adjusting Screws 
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THE WIDE RANGE DIVIDER 


The Wide Range Divider applied to a Cincinnati Universal Dividing Head 
enables you to obtain divisions from 2 up to 400,000. It consists of large 
index plate “А”, sector and crank “В”, together with a small index plate 
"C", and sector and crank “D”. The mechanism is so arranged that 
crank “ГО” operates through reduction gearing of 100 to | ratio enclosed in 
housing “С”, The ratio between the 

worm shaft and thespindles is 40 to 1. 





Set up for indexing in the con- 
ventional manner. Тһе divisions 
given in the table (page 97) can be 
obtained by utilizing crank “В” 
only in combination with the 
proper hole circle on the large 
plate. (Large plate drilled on both 
sides and contains 11 circles of holes 
on each side). The index pin in 
crank "B" can be swiveled to any 
hole circle. When indexing in this 
conventional manner, the operation 
is exactly the same as it is on the Figure 71A 

regular Cincinnati Dividing Heads. Wide Range Divider 








How to use the Wide Range Divider. Any whole number of divisions, 
up to and including 60, and hundreds of others, can be obtained with the 
large plate only, and the setting may be read directly from the table, page 
97. If the number of divisions required is not listed in the table, calculate 
the setting in the following manner: 


Set-up 
*|. Divide 400,000 by the number of divisions desired, for example 67. 
The result gives you a whole number quotient and a fraction—59705. 


2. Set the sector on large index plate "A" for 59 spaces on the 100-hole 
circle, 59 being the first two whole numbers of the quotient obtained. 


3. Setthe sector on the small index plate "C" for 70 spaces on the 100-hole 
circle, 70 being the last two whole numbers of the quotient obtained. 


*Note: Should the quotient be a five-digit number, the first number represents the number 
of full turns of crank "B". (No five-digit quotient appears when making divisions higher 
than 40, and furthermore, calculations are unnecessary for any number less than 61.) 
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4. Index crank “В” an amount equal to the sector setting, namely—59 


spaces. 


5. Then index crank “D” an amount equal to the sector setting, namely— 


70 spaces. (Both cranks are moved in the same direction.) 


Figure 72A 


When indexing in the conventional 
manner (divisions tabulated on 
page 97), index crank “В” may be 
changed to a different circle of 
holes, as from "X" to "Y", by 
merely loosening nut “Е” 


6. Compensate for fraction 10/67 by 
adding one space to the index move- 
ment of the small crank `D” at inter- 
vals equal to the nearest whole num- 
ber obtained by dividing 1 by 10/67. 
The result of this division is 7. There- 
fore, every seventh division, index 71 
spaces on the small plate “С” instead 
of 70. In this way one space is lost, 
but the resulting error is equal to only 
.0000942" on a 12" diameter circle. 


Angular Spaced Divisions. If the divi- 
sions are spaced in degrees, minutes, and 
seconds, the procedure in calculating the 
setting is very similar to that outlined 
above, except that for sake of conven- 
ience, use the 54-hole circle on both 
plates. Complete tables are listed on 
pages 100 and 101. 


Using crank B on the large plate (Figure 71A): 


(a) One complete turn is equivalent to 9 degrees. 


(b) Six spaces in the 54-hole circle equals 1 degree. 


(c) One space in the 54-hole circle equals 10 minutes. 


Using crank D on the small plate: 


(a) One complete turn of crank "D" equals 5 minutes and 24 seconds. 


(b) Ten spaces in 54-hole circle equals 1 minute. 


(c) One space in 54-hole circle equals 6 seconds. 
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Example. Indexing an Angle of 3 Degrees, 20 Minutes, 12 Seconds. 


Set-up 


1. Consulting the "Degree" table on page 100, set the sector on index plate 
“A” (Fig. 71A) for 18 spaces on the 54-hole circle. 


2. Consulting the "Fractions of a Degree" table on page 101, set sector “С” 
on plate "C" for 40 spaces on the 54-hole circle. 


Operation 


1. Index large crank "B" (Fig. 71A) an amount equal to the sector setting, 
namely—18 spaces. 


2. Index small crank "D" three turns (see table) plus the sector setting, 
namely—40 spaces. (Both cranks are moved in the same direction.) 


The index pin in the crank for the small plate is eccentric to provide a 
method of adjusting the pin from the 100-hole to the 54-hole circle, and 
vice versa. Merely loosen screw "E" (Fig. 73A), rotate the pin to the desired 
circle of holes, and then retighten the screw. 


Reversing the Large Index Plate 
(Wide Range Divider). If the set- 
up requires the reversal of the large 
index plate, the operation may be 
accomplished in the following man- 
ner: 


1. Remove nut "A" and the washer 
behind it. (Fig. 73A). 





2. Slip differential unit "B" off 
the shaft. 


3. Sector "C" is now free and may 
be removed. 


4. Remove four screws "D", re- 
verse the plate, and reassemble 
the parts. 





Figure 73A 


Section Through Differential 
Mechanism 
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MILLING CAMS 


Rise and fall cams having 
a relatively narrow face 
may be machined by using 
the type of set-up indi- 
cated in Figure 74А. The 
cutter may be supported 
in any type of swiveling 
head such as a Universal 
Spiral Milling Attachment, 
Independent Overhead 
Spindle, or Heavy Vertical 
Attachment. Almost any 
cam lead can be machined, 
and by trying different 
machine leads, the angle to 
which the dividing head 
must be set can be changed 
to suit conditions. All you 
need in addition to this 
instruction book is a table 
of sine functions 


Lead of Cam 





Figure 74A 
Diagrammatic Sketch of Dividing 
Head Set Up for Milling Cams 


Formula: ———————— = Sine of Angle “D”. 


Lead of Table 


Examples: 


1. Suppose you want to mill a cam having a .500" lead. Assume change 
gears are set up for 2.5" table lead. 


Lead of Cam 


Lead of Table 2.5 


5 
= .200; sine of angle “D”. 


“D= И degrees; 35 min 


2. Suppose you want to mill a lead of 6.005”. 


(a) Assume change gears are set up for 8” table lead. 
Lead of Cam 6.005 


Lead of Table | 


= —— = 506; Angle “О” = 48 degrees, 39 min. 


8 


(b) Assume change gears are set up for 9.935” table lead, instead of 
8”, as in example 2a, then 


6.005 


9 935 


= .6044; and Angle “D” = 37 degrees, 11 min. 
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BACKLASH ELIMINATOR 


There are two distinct methods of milling: (a) conventional, or up-milling, 
Figure 75A, and (b) climb, or down-milling, Figure 75B. A combination 
of these, that is using right and left hand fixtures would be reciprocal 
milling. The forces created in up-milling tend to lift the part up into the 
cutter and spring the cutter down into the work. In down milling, the 
cutter has a tendency to spring away from the work and at the same time, 
push the work down against its supporting surface. In up-milling, the 





PC-334 


Figure 75A Figure 75B 
Conventional, or Up-Milling Climb, or Down-Milling 


thickness of the chip increases uniformly from zero at the bottom (beginning) 
of the cut to a maximum at the top of the cut, while in down-milling, the 
chip thickness decreases uniformly from a maximum at the top (beginning) 
of the cut to zero at the bottom (end) of the cut (Figures 75A and 75B). 
Although the majority of milling operations can be done either way, down- 
milling produces the better results on thin parts which are difficult to hold; 
exceptionally wide cuts; or thin deep cuts as when sawing slots. 


The backlash eliminator device, shown diagrammatically in Figure 76А, is 
required for down-milling operations. Supplied as standard equipment 
on all sizes of machines. It is entirely within the saddle beneath the table, 
the only indication being knob “С” at the front of the saddle (Figure 77A). 


When machines are equipped with a backlash eliminator, either down- 
milling or up-milling operations can be handled. During up-milling cuts or 
when rapid traversing, the backlash eliminator is automatically released. 
However, in down-milling, as soon as the cutter contacts the work, the 
backlash between the nut and the lead screw is automatically taken up. 


The device consists essentially of two nuts, “А” and “В”, freely mounted 
on the table lead screw. The crown teeth on gear “ПО” mesh with the gear 
teeth on nuts “А” апа “В”, Therefore, when one nut rotates, the other 
nut will also rotate but in the opposite direction. The spur gear teeth on 
gear "D" mesh with rack “С”, 
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Spring “E”, contained within 

sleeve “Е”, tends to push іп 

rack “С”, rotating crown gear 

№ "D" and nuts "A" and "B" a 

| sufficient amount to eliminate 

| } the backlash. Threaded sleeve 

| 2 “Е” serves two purposes: (а) to 

< provide adjustment, and (b) to 

=[) provide a stop for the outward 
| movement of the rack. 


Ay Operation of Backlash Elimi- 
nator. Suppose we consider in 
detail the table movement to the 
right. Actually, the same dis- 
cussion may be applied to either 
direction of travel. When the 





















сене 
ШЕШІЛДІ: 


















lead screw (it has а right hand 
indicated in the illustration, the 

table moves to the right. 

B 
| т = The resulting thrust and friction 
«бт Tea on nut "B" causes it to rotate a 
SSAA 

РРА МАРТА ТА | lirec 
NIONS Ал tion as the lead screw. Nut "A" 
Se LEE] through crown gear “D”, rotates 
a fraction of a revolution in the 


thread) rotates in the direction 
( ҮТ | ||| slight amount in the same direc- 
ІШІ) | 

opposite direction. Rack “C” 
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- then moves out against sleeve 
L ор L ч СЕ” and relieves the spring 
Figure 76A pressure. 
Diagrammatic Sketch of Backlash D қ | 
Eliminator, Showing Adjustment If an up-milling cut is being 


taken or if the table is rapid 

traversed to the right, obviously 
the reaction on nut "B" is the same as explained above, and no change will 
take place in the position of nuts “А” and “В”. 


On the other hand, if the cutter is rotating with the feed of the table, as in 
"Down Milling", as soon as the cutter engages the work, the thrust will 
shift from nut “В” to nut “А”, The frictional torque between nut “А” 
апа the lead screw is thereby increased, and consequently, nuts “А” and 
"B" will tend to rotate in the direction which will preload the ball bearings. 
This action immediately eliminates the backlash between the screw and 
the nut. As soon as the "Down Milling" load is removed, nuts “А” and 
"B" are brought back to the initial conditions by the thrust of the table 
which now acts on nut “В”, 





= j] 


BACKLASH ELIMINATOR 











Jo 


BACKLASH ELIMINATOR 

WOOL ID MN EM ENGAGING NOB 79 Figure 77A 
VERTICAL MACHINES) G Front View of 
Saddle, Showing 
Backlash 
Eliminator 
Engaging Knob. 
Locking Screw 
is Also Shown 
(Plain and 
Vertical 
Machines) 





Adjusting the Backlash Eliminator. There should be no need to 
adjust the backlash eliminator unless previously mis-adjusted or dis- 
mantled. If necessary to adjust the device, proceed іп the following manner, 
with the machine stopped. 


1. Adjust the table lead screw bearings, page 49. 


2. Remove screw plug “ҚК”, lock screw “J”, nut “H”, and engaging knob 
“С” from the front of the saddle. 


3. Plain and Vertical Machines. Remove headless set screw and loosen 
locking screw a few turns (for location of screw, see Figure 77A). 
Universal Machines. Loosen locking screw a few turns (for location of 
screw, see Figure 78A). 


4. Push in rack “С” and, while holding it there, adjust sleeve “F” until 
tight against shoulder of rack, then back it away about 14 turn. 


Wr 


Tighten the locking screw. 


Replace the set screw (Plain and Vertical Machines only). 


м о 


Replace engaging knob “С” and screw іп until tight and then back 
off two complete turns. 


8. Replace nut “Н” and screw in until it touches shoulder of knob “С”, 
then back off nut “H” one turn. 


9. Replace headless lock screw “J”, holding nut “H” so it cannot move. 
Tighten screw `J” as tight as possible, so as to lock nut “H” to rack “С”, 


When above is completed, you should be able to move knob “С” 
approximately two complete turns before rack "C" will begin to move 
out to disengaged backlash position. 


10. Replace screw plug “Қ”, 
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Properly adjusted, rack “С” should move out about lá" when the table 
feed or rapid traverse is engaged in either direction. This can be observed by 
removingscrew plug `K” and engaging the table feed and rapidtraverse levers. 


Engaging and Disengaging the Backlash Eliminator. For down- 
milling (also up-milling, if desired) turn knurled knob “С” in (clockwise) 
until tight; to disengage backlash eliminator, turn knurled knob “С” out 
(counter-clockwise) until tight. If desired, the Backlash Eliminator can be 
engaged continually, and released only for hand adjustment. 


Figure 78A 
Front View of 
Saddle, Showing 
Backlash 
Eliminator 
Engaging Knob. 
Locking Screw 
is Also Shown 
(Universal 
Machines) 





LOCKING SCREW BACKLASH ELIMINATOR 
(UNIVERSAL ENGAGING KNOB 
MACHINE ONLY) 
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ACCESSORIES AND ATTACHMENTS 
ARBORS —‘'‘50”’ Spindle Series 
STYLE B 
Figure 79A—Conventional Milling Machine Arbors 
Usable : Keyway 
Diameter 
Catalog . Length ч Code 
Number Diameter | Style of Cutter of С lat Name 
Space Width | Depth 
50- ЯА10 78 А 10 Мопе СТС TENAR 
50-1 А12 1 А 12 Мопе М 33 ARTWA 
50-1 А15 1 А 15 Мопе М бу АКВАА 
50-1 А18-4 1 А 18 2% М *u ATARB 
50-1 В18-4 1 B 18 2% М з АКВЕЕ 
50-1 В24-4 1 B 24 2% M > ARBFA 
50-1 4A12 1М А 12 Мопе = 15 ARBCO 
50-1 ХА15 1М А 15 Мопе = і5 AROGU 
50-1 ЖА18-4 1М А 18 2% 18 Ys ARBRU 
50-1 В18-4 114 B 18 2% т; i BETAR 
50-1 ХВ24-4 1м B 24 2% > 15 ONARB 
50-1 4B18-4 1% B 18 2% % 3% HAFAR 
50-1 44B24-4 1% B 24 2% 3% КЕ FORAR 
50-114B30-4 1% B 30 2% % зу ARBTY 
50-1 144B36-4 1% В 36 2% % зу ARGOB 











ARBOR-LOC 
SHELL END MILL ARBORS 





ARBOR-LOC COLLETS 
(Include Draw-in Bolt) 











Stud 


<< pri Mae” Diam. Code Word 


of End Mills 








50- ФЕСЕ5 14—1% % | YUWCS 
50- FCFS 14—2 34 | YUWCT 
50-1 FCFS| 214—214—234 1 | YUWCU 
50-1 ЕСЕ$| 3—3% 14 | YUWCV 
50-11%ЕСЕ5І 4—416—5 1% | YUWCW 
50-2 FCFS' 51$—6 2 YUWCX 











Catalog No. Inside Taper | Code Word 
50NS—FEB  7FS| No. 7B. 45. YUWEA 
50NS—FEB  9FS| No. 9B. & S. YUWEB 
50NS—FEB 1085) No. 10 B. & $. YUWEC 
50NS—FEB 11Е$| No. 11 B. $. YUWED 
50NS—FEM 2FS: No. 2 Morse | YUWEE 
50NS—FEM 3FS No. 3 Morse | YUWEF 
50NS—FEM 4FS No. 4 Morse | YUWEG 





Always Order Arbors by the Code Name and Catalog Number 


[ 79 | 


et 


CINCINNATI ML and MI MILLING MACHINES 











ARBOR-LOC 


Spindle Nose Arrangement 


Figure 80A 
A wide variety of standard long arbors and adapters may be used 
interchangeably with the ARBOR-LOC Spindle Nose arrangement. 


The ARBOR-LOC Spindle Nose Arrangement is standard equipment on 
all new ML and MI Milling Machines. This unique design feature enables 
the operator to quickly change collets, adapters and even long, in seconds 
to perform a variety of operaticns on a single toolroom workpiece. (Figure 
80A). To insert a cutting tool in the machine spindle nose the operator 
aligns the ARBOR-LOC adapter nut lugs with driving keys on the spindle 
nose, he then turns the adapter nut, approximately 15 degrees, to snug 
cutting tool in place: the cutting tool is securely held in place by using 
the spanner wrench (Figure 80B) supplied with the machine. The positive 
stop screw designed in the adapter nut is for the purpose of aligning the 
adapter nut lugs with driving keys on the spindle nose. This screw seats 
against small studs on the adapter split ring (Figure 80B) assuring accurate 
alignment of adapter nut 
lugs and driving keys of 
spindle nose. Complete set 
of ARBOR-LOC parts con- 
sists of: adapter spring, 
adapter split ring, adapter 
nut and spanner wrench. 
(Figure 80B). 


Figure 80B 
Complete Set of ARBOR-LOC Parts. 
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Assembling ARBOR-LOC on Spindle Nose. If the ARBOR-LOC has 
been removed from the spindle nose for the use of some attachment or 
for large face milling cutters, it requires but a few minutes to reassemble. 
Proceed in the following manner. 


1. 





Adapter nut is then screwed on split ring. 





Figure 81A Figure 81B Figure 81C 


ARBOR-LOC COLLET ADAPTER 
Reducing No. 50 to No. 40 Spindle Series 


NO. 40 TAPER 4 
NO.50 TAPER | 





TO SHARP 
CORNERS 





Figure 81D 


Arbors and cutters having No. 40 series standard taper shanks 
may be used on ML and MI Millers with the above adapter. 


Outside Тарег................. No. 50 Milling Machine Standard 
Inside Taper...................No. 40 Milling Machine Standard 





Center the split ring (Figure 81A) on the machine spindle nose driving 
keys and at the same time fit them in the groove around the spindle. 


. Stretch the adapter spring (Figure 81B) around the split ring, snapping 
it in the groove designed in these unit parts. 


. Stop screw, shown in Figure 81C, is then screwed in adapter nut. This 
screw has a predetermined length for the purpose of eliminating excessive 
turning of the nut when mounting or removing arbors and adapters. 
It should be screwed in until the head is seated against the co-bored 
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HIGH NUMBER INDEXING ATTACHMENT 


This attachment, shown in 
Figure 82A, consists of three 
plates, drilled on both sides. 
These plates are interchange- 
able with the standard index 
plate on the side of the head. 
They may be applied to the 
Dividing Head, Spiral Milling 
Head and Gear Cutting At- 
tachment. 





The index tables shown on 
pages 98-99 apply to the 
High Number Indexing At- 
tachment. 


Figure 82A 
High Number Indexing Attachment 


Number of Holes Drilled in Each Side of High Number Index Plates 
For Standard and Wide Range Dividing Head 








PART NUMBER OF PLATE 





*Standard 10525 *Standard 10526 *Standard 10527 
tWide Range 113505 tWide Range 113506 TWide Range 113507 
Side A Side B Side C Side D Side E Side F 

189 199 197 193 191 187 

177 183 181 179 175 173 

171 169 167 163 161 159 

147 157 153 151 149 143 

129 141 139 137 133 131 

117 127 123 121 119 113 

99 111 109 107 103 101 

91 97 93 89 87 83 

69 81 79 77 73 71 

48 67 46 44 42 38 

30 36 34 32 26 28 














*Note: Available only for the 10", 12", 14" Standard Dividing Heads. 
tAvailable for the 8", 10", 12", 14" Wide Range Dividers. 


[82 |— 





ACCESSORIES AND ATTACHMENTS 








CHUCK 


Many Dividing Head jobs can 
be more conveniently held in a 
chuck than between centers. 
To facilitate this class of work, 
the 3-Jaw Universal Chuck, 
illustrated in Figure 83A, may 
be obtained. They сап be 
mounted оп various style 
adapters to fit the spindle nose. 
Available in 6” and 9” sizes. 


Figure 83A 
Dividing Head Chuck 


INDEPENDENT OVERHEAD SPINDLE 


This attachment shown in Figure 83B is available for all Cincinnati 
rectangular overarm machines, new or those in the field. Interchangeable 
with the standard overarm. Two heads available with or without 90° 
housing, having a No. 50 N.S. taper spindle. 





Figure 83B 
Independent Overhead Spindle shown with °0° Swivel Housing 
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COMPENSATING DOG AND DRIVER 


The Compensating Dog and Driver, Fig. 84A, may be used with CINCIN- 
ХАТІ Dividing Heads and Gear Cutting Heads. With these driving ele- 
ments, greater accuracy will be obtained on taper work. The tail of the 
dog has a close fitting roller, which, in turn, fits into the slot of the driver. 
As the work is indexed, the roller slides on the tail of the dog a sufficient 
amount to compensate for the varying difference in the distance from the 
center of the work to the point of driving contact. The dog has a capacity 
range from 14" to 234" diameter. 





Figure 84A 
High Tailstock and Compensating Milling Machine Dog and Driver 


HIGH TAILSTOCK 


If the work has a steep angle taper and is relatively long, the High Tailstock 
illustrated in Fig. 84А may be used to advantage. The bracket carrying the 
center is graduated and can be set at the same angle as the work. 


Maximum distance, table to center point—1 1 1” 


Minimum distance, table to center point —3 21/0” 
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RAISING BLOCKS 





Raising blocks, illustrated іп 
Fig. 85A, may be placed under 
the Dividing Head and Tailstock 
to obtain an increase in range. 
These blocks are flat, parallel, 
and of equal height, (supplied 
only in matched pairs) and give 
the head and tailstock a substan- 
tial support. 


Figure 85A 
Raising Block 

















SPECIFICATIONS 
Headstock Block Tailstock Block 
Size * | Height of Width eee re ee тн m 
Head: | Лене TEE Length | Width | Length | Width 
10” 3" Bá" and We" 1014" 75%" өм” 516" 
12” 21%" ве” 12%” 911" 65$" | 6%” 

















*Available also for an 8” Dividing Head. 


ANGLE PLATE 


Angle Plates, illus- 
trated in Fig. 85B, are 
convenient for many 
types of set-ups in- 
volving a Dividing 
Head or small fixture 
placed off-center or at 
an angle to the table 
T-slots. The T-slots 
are standard size and 














i 5B : 
deside at right angles to each 
Angle Plate 
other. 
SPECIFICATIONS 
Height of * Width Working Size 
Plate T-Slot Surface Over All 
11%” 16" 10144” x 1015" 1014" x 149" 
2%” Bo" 1215" x 12%” 12165" x 16%” 








*Available also for an 8" Dividing Head. 
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PLAIN AND SWIVEL VISES 


The plain vise is illustrated in Fig. 
86A. With the exception of a swivel 
plate under the body, swivel vises 
are the same as plain vises. When 
ordering a vise, give width of T-slot 
- in the table of the machine on which 
Figure 86A it is to be used. 

Plain Vise 


SPECIFICATIONS FOR PLAIN AND SWIVEL VISES 
























о ll Height N i 
Size Depth Width Jaws — Overall Henr E 
Jaws Jaws Open Plain Swivel Plain Swivel 
No. 3 154” 6%” 4" 44" 6“ 59 Ibs. 79 lbs. 








ALL STEEL VISE 


Figure 86B 
All-Steel Vise 


The CINCINNATI All-Steel Vise very effectively and conveniently holds 
heavy work, easily withstanding the most severe duty imposed on it by the 
machine. It can be set lengthwise or crosswise on the table. Screw holder 
“Н”, Fig. 86B, and movable jaw “М” сап be quickly set to give approxi- 
mately the correct opening of the jaws. Plate "A" is hardened to withstand 
the pressure from the clamping screw. There are four clamping lugs on 
the solid jaw and one movable clamp “С”. Jaw “М” can be swiveled, thus 
adapting it to the irregularities in rough castings or forgings. The jaws 
are serrated and hardened, assuring a firm grip on the work piece. 


SPECIFICATIONS FOR ALL-STEEL VISE 

















Size Distance from Table Net Shipping Code 
to Top of Vise Jaws Weight Weight Word 
LOMO A 4” 80 Ibs. 110 Ibs. BYVIS 
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TOOL MAKER'S UNIVERSAL 
VISE 


For general tool room work. Can be 








swiveled in vertical plane up to and 
including 90 degrees—360 degrees in а 

. horizontal plane. Maximum opening 
314”; depth of jaws 15%”; width of 
jaws 614”; net weight 75 pounds. 





Figure 87A 
Toolmaker's Universal Vise 


VERTICAL MILLING 
ATTACHMENT 


Ideal for face milling where there is not 
enough work to keep a Vertical Milling 
Machine busy. Spindle speeds same 
as machine. Spindle nose same as 
machine spindle nose. Swivel range 
90° total (45° either way from the 
vertical). Lubricate with good grade 





of cup grease. 
Figure 87B РЕ 


Vertical Milling Attachment 


CIRCULAR MILLING ATTACHMENT 


The two most popular sizes 
are 12” and 16” although 
the 20” size can be applied 
to Nos. 307-14 and 410-14 
MI machines. Hand ог 
power feed. Power feed 
attachments have both 
power and manual controls; 
па two-direction feed; dogs for 
Figure 87C feed trip. Table of attach- 
Circul ar Milling 325 hor — ment is graduated in degrees 
to facilitate angular settings. 
Easy to set up. Gives you the equivalent of a rotary table miller. May be 
used on vertical or horizontal machines. 
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SPIRAL MILLING HEAD 
(and Gear Cutting Attachment) 


The Spiral Milling Head is shown in Figure 88A. When the bracket for 
connecting the driving mechanism (shown at the extreme right) is omitted, 
the head is known as the "Gear Cutting Attachment". Of course, the type 
of work-piece milled on the latter attachment is limited to those requiring 
indexing only, such as spur gears. These heads are suitable for heavy and 
continuous gear cutting. All index and lead tables in this booklet apply to 
the Spiral Milling Head. The index tables shown on pages 97-99 apply 
to the Gear Cutting Attachment. 





Figure 88A 
Spiral Milling Head 


Specifications for Spiral Milling Heads and Gear 
Cutting Attachments 


























; : Taper Hole іп | Overall Length |OverallLength 
Size of Head | Actual Swing Spindle of Tailstock of Head 
12“ 1215" 11 B&S 9%” 15%” 
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UNIVERSAL SPIRAL MILLING ATTACHMENT 


This attachment is used for helical milling in two cases: 


1. If the machine is a plain m Не. | 


miller, obviously the table 
can not be swiveled to bring 
the work piece to the correct 
helix angle with the cutter. 
It then becomes necessary to 
swivel the cutter. This an- 
gular setting is obtained by 
means of the auxiliary Uni- 
versal Spiral Milling Attach- 
ment. (Fig. 89А). 








2. The table of а universal 
miller can not be swiveled 
more than 45°. If the helix 
angle exceeds this range, the 
attachment must be used, 
since it allows the cutter to 
be swiveled through a com- 


А Figure 89A 
plete circle. Universal Spiral Milling Attachment 





The Universal Spiral 
Milling Attachment 
may also be employ- 
ed for a wide variety 
of other types of 
work, such as verti- 
cal milling with a 
shell end mill, round- 
ing out keyways, 
milling angular sur- 
faces, etc. The 
attachment spindle 
runs at the same 
speed as the machine 
spindle. 





Figure 89B 


Universal Spiral Milling Attachment and 
Dividing Head Set Up for Milling the 


Helical Gear Teeth on a Cam Shaft 
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MOUNTING THE UNIVERSAL SPIRAL MILLING ATTACHMENT 


To mount the Universal Spiral Milling Attachment on the machine pro- 
ceed as follows: 


1. Turn the machine spindle until the driving keys are in a horizontal 
position (Figure 90A). 


2. Insert the arbor into the attachment and raise the attachment to the 
face of the column with a crane. Align the key-slots on the arbor with 
the driving keys on the spindle. 


3. Push the attachment toward the column until a portion of the arbor 
enters the machine spindle nose. Insert the draw-in bolt through the 
spindle and partially screw it into the arbor. 


4. Carefully push the attachment toward the column face. Raise or lower 
the crane to align the bracket of the attachment with the dust ring 
around the machine spindle. 


5. Pull the draw-in bolt until the arbor key-slots engage with the driving 
keys on the spindle. Tighten the lock nut on the draw-in bolt. 


6. Fasten the attachment to the column face with the cap screws 
provided. 


7. Mount the arbor support on the end of the overarm and move the 
overarm back with the pilot wheel until the arbor support fits over the 
plug in the attachment. 


MACHINE 
SPINDLE 
OVERARM 
ARBOR 
PILOT WHEEL ~ 
KEY SLOTS 





DRAW-IN BOLT -) 


Figure 90A 
Mounting the Universal Spiral Milling Attachment 
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HIGH SPEED UNIVERSAL MILLING ATTACHMENT - 


The High Speed Universal Milling Attachment is shown in Fig. 91A. This 
attachment is for comparatively light work, and is not suitable for face 














milling operations. 


Specifications 


Attachment spindle speed: 
Speed dial reading x 124 


Swivel range: 


Parallel to face of machine 
column; 360° 


Right angles to face of machine 
column; 90° 


Taper holes for cutter: 
Attachment spindle; No. 40 
National Standard 


Quill spindle (extra cost); No. 
7 B, & S. 





Figure 91A 
High Speed Universal 
Milling Attachment 


The standard attachment is shown in Fig. 91A. 


If the attachment is equipped with a quill device, and it is desirable to 
remove it so that cutters can be inserted in the standard end of the attach- 
ment spindle, proceed in the following manner: 


l. Loosen the Allen head set screw in the periphery of hand quill feed 
knob. Tap the screw lightly to loosen the lock shoe beneath it. 


2. In the top end of the knob is an adjusting nut. With а spanner. wrench, 
remove this nut. 


3. A slotted adjusting nut is now visible. Remove this nut and its lock 
washer. 








=f ur] 
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4. Grasp the cutter shank end of the quill and pull it down through the 
attachment. Replace lock nut and washer, so that they will not be lost. 
To protect ball bearings, also replace lock nut in hand feed knob. 


225. Through the body of the attachment, near the quill nut assembly, you 
will find a set screw. Remove this set screw. 


6. Screw the remainder of the quill device out of the body of the attach- 
ment. 


7. Now fit the dust cover in place, and lock it with the set screw. 


8. Assemble two driving keys in the attachment spindle. 


9. Remove the plate on the attach- 
ment housing at the rear end of the 
spindle. It is held in position with 
four screws. 





„ИЕ a 
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10. Drive draw-in bolt centering bush 
into rear end of spindle. 








11. Replace cap. 
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Lubrication. Тһе Universal High 
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Speed Milling Attachment must be lubri- 





cated daily while in use. Two grease cups 





22222222722 








are provided for the spindle bearings. 


Sen A 
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Use only medium sponge short fibre 





grease, sodium soap base. There are also 


four grease nipples on the attachment 


proper, and one oii button in the hand 


PS 


ғ 
ih 
= 










quill feed knob. Periodically apply cup Wh, 







grease and machine oil, respectively. 
Figure 92A 
Section Through Universal High 
Speed Milling Attachment 
with Quill Device 
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METHOD OF CALCULATING MACHINING TIME 


The actual cutting time for milling any piece of work may be calculated 
from the following formula. 


Ta LEAO 
F 


T = Actual Milling Time in Minutes. 
L = Length of Cut in Inches. 

A = Approach of Cutter in Inches. 
O = Over-travel of Cutter in Inches. 
F = Feed in Inches per Minute. 


The approach of the cutter is the distance the table must move the work 
into the cutter before full cutting depth or width is attained. (Dimension 
“А” in Figures 94A, 94B, and 95A.) 


The over-travel of the cutter is the distance the table must travel in power 
feed minus the total length of the cut. It isa safety factor to allow for 
variations in the length of the work piece and in clamping. 


The feed is the most important factor, but there are such wide variations in 
feed depending upon the cutter, material, and the method of holding the 
work that the judgment of the set up man or operator must be relied upon 
to determine the correct feed. A discussion of feeds and speeds is contained 
in our booklet “Milling Machine Practice" а copy of which may be obtained 
free of charge. 


Example: Suppose a cast-iron pracket is to be milled on one side, under the 
following conditions of feed, length of cut, etc. Calculate the actual cutting 
time. 


Б ал Тор Өл Т or а lee ТКТ СТЫ 8” 
WAGERS OR ЛЕРИ ТИОТ У 4” 
Diameter or End Balsa еше кн ыска б" 
УЕ IE Сы ашы assume М” 
Berl Ud о а личе 11" per minute 
Then L5 3" 
А = .77" (See table entitled "Approach of Cutter for End Mills and Face 
О= 7" Mills”, page 95.) 
Е= 11“ 


And T= топ = .82 minutes. 


Total time, floor to floor = .82 + Handling Time + Time to Clear Work of 
Cutters. 
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Figure 94A 
Approach of Cutter (A) for Face and 
End Mills, with Center of Cutter 
Approximately in Line with Center 
of Work. 











Figure 94B 


Approach of Cutter (A) for Slab 
Milling, Keywaying, Gear Cutting, 
Sawing, etc. 


Example: Suppose a gang of five gear blanks are to be milled between the 


centers of a 10” Dividing Head, under the following conditions of feed, 


depth of cut, etc. Calculate the actual cutting time. 


Width of Gear Face 


Whole Depth of Tooth. 


Diameter of Cutter 


234 и 
и ой assume №” 
Е, РУ 9” per minute 


Pu et У ee Т” 
Then L = 5" (Five gears, each 1" wide ) 
A em 9" 
O = 1$" 
F = 9 


And T per tooth = 


Total time floor to floor: 


5 + .79 + 125 


= .66 minutes 


(See table entitled ‘Approach of Cutter for Spiral Mills, Keyway 
Cutters, Saws, есс.”, page 96) 


_ (.66 x No. of teeth) + (indexing time for one tooth x No. of teeth - 1). 








5 


2 handling time + time to clear work of cutters. 


5 
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Figure 95A 


Approach of Cutter(A) for Face and End Mills, 
with Center of Cutter Offset from Center of Work. 


Example: If we have a part which requires a cut with an end mill or a 
face mill, and the center-line of the work does not coincide with the center of 
the cutter, Figure 95A, the approach cannot be read directly from the table. 
Assuming an extreme condition, suppose we have an 8” diameter face mill 
taking a 214” width of cut, and that one edge of the work is 114” from the 
periphery of the cutter (dimension "X" in Figure 95A), while the opposite 
edge is 4" from the periphery (dimension "Y" = 1144” + 2"). Then the 
approach of the cutter is the difference between the approach for a 4” depth 
of cut and a 114” depth of cut. In the table entitled "Approach of Cutter 
for Spiral Mills, Keyway Cutters, Saws, etc." , the approach for an 8" cutter 
at a 4" depth is 4", while at a 11$" depth, it is 2.12". The difference be- 
tween 4" and 3.12" equals .88", the correct approach in this particular case. 


Approach of Cutter for End Mills and Face Mills 
(Center of Cutter Approximately in Line with Center of Work) 






























































Diam. WIDTH OF CUT 
of йек; 
Mill | j 
T5 2” д” 4” 57 6" ёа 8” 9” 10” 11" 12" 
1 .5 
11% | .192 
2 .195 | 1. 
214 | 105 ‚б | 
3 .09 87 | 155 
4 .07 .27 ‚68 | 2. 
5 .05 .24 5 D 2.5 
6 .04 .18 .4 d. | 1:84 | 3. 
7V$ | .04 .14 .92 .59 .96 | 1.51 | 2.63 
8 .033 .13 .291| .54 .88 | 1.36 | 2.07 | 4. 
10 .025 .10 .28 .43 .56 | 1.00 | 1.43 | 2. 2.82 | 5. 
12 .020 .08 .19 „85 ‚54 .81 | 1.18 | 1.58 | 2.04 | 2.69 | 3.6 | 6. 


How to Read the Table: Follow down the column headed “Diam. of Mill" until you come 
to the diameter of cutter which you are using. Follow across to the right until you come 
to the column under the width of cut which the cutter is taking. The figure given is the 
approach of the cutter. 


Example: 10" diameter face mill; 8" width of cut; approach of cutter is 2". 
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Approach of Cutter for Spiral Mills, Keyway Cutters, Saws, Etc. 








DEPTH OF CUT 





lá" Ve" 34," м” 3$" М” %” T^ 1%” 2" 3" 4" 








.35 .48 .58 66 .78 87 | .97 | 1.00 
24 .97 .52 .62 71 .84 .93 | 1.06 | 1.12 
2% ‚89 .54 .66 75 .89 | 1.00-| 1.15:171522 
234 .41 .57 .69 79 .94 | 1.06 | 1.22 | 1.32 

.43 .60 73 83 ‚99: | 1.12:| 1.30 17415161250 
314 .45 .63 76 87 |1.04 |1.17 | 1.37 | 1.50 | 1.62 
3% .46 .65 .79 91 | 1.08 | 1.22 | 1.44 | 1.58 | 1.73 
334 .48 .67 .82 93 | 1.13 | 1.28 | 1.50 | 1.66 | 1.84 
4 .49 .70 .85 .97 | 1.17 | 1.32 | 1.56 | 1.73 | 1.94 | 2.00 
44 .51 .72 .87 | 1.00 | 1.21 | 1.87 | 1.62 | 1.80 | 2208/| 2119 
4% ‚58 .74 .90 | 1.03 | 1.24 | 1.41 | 1.67 | 1.87 | 2.12 | 2.24 
434 .54 .76 .92 | 1.06 | 1.28 | 1.46 | 1.73 | 1.93 | 2.21 | 2.35 
5 .56 .78 .95 | 1.09 | 1.32 | 1.50 | 1.79 | 2.00 | 2.29 | 2.45 
5% .58 .82 | 1.00 | 1.14 | 1.39 | 1.58 | 1.89 | 2.12 | 2.45 | 2.64 

.61 .86 | 1.04 | 1.20 | 1.45 | 1.66 | 1.98 | 2.24 | 2.60 | 2.83 | 3 00 
6% .634 | .89 |1.09 |1.25 | 1.51 | 1.78 | 2.08 | 2.85 | 2.74 | 3.00 | 3 24 
7 „658 93 |1.13 |1.30 | 1.58 |1.80 | 2.17 | 2.45 | 2.87 | 3.16 | 3.46 
7% .68 .95 | 1.17 |1.35 | 1.63 | 1.87 | 2.25 | 2.55 | 3.00 | 3.32 | 3.67 
5 .71 .99 | 1.21 | 1.39 | 1.69 | 1.94 | 2.33 | 2.65 | 3.12 | 3.46 | 3.87 | 4.00 
8% .73 |1.08 |1.25 |1.44 | 1.74 | 2.00 | 2.41 | 2.74 | 3.24 | 3.61 | 4.06 | 4.24 
9 .75 |1.05 | 1.28 | 1.48 | 1.80 | 2.06 | 2.49 | 2.83 | 3.36 | 3.74 | 4.24 | 4.47 
9% 77 |1.08 | 1.32 |1.52 | 1.85 | 2.12 | 2.56 | 2.92 | 3.47 | 3.88 | 4.42 | 4.69 
10 79 | 1.11 | 1.85 |1.56 | 1.90 | 2.18 | 2.63 | 3.00 | 3.57 | 4.00 | 4.58 | 4.90 
10% 81 |1.14 | 1.89 |1.60 | 1.95 |2.24 | 2.71 | 3.08 | 3.67 | 4.12 | 4.75 | 5.10 
11 84 | 1.17 | 1.42 | 1.64 | 2.00 | 2.29 | 2.77 | 3.16 | 3.77 | 4.24 | 4.89 | 5.29 
11% .85 |1.19 | 1.46 |1.68 | 2.04 | 2.34 | 2.84 | 3.24 | 3.87 | 4.36 | 5.04 | 5.48 
12 .86 | 1.22 | 1.49 | 1.72 | 2.09 | 2.40 | 2.91 | 3.32 | 3.97 | 4.47 | 5.19 | 5.65 











How to Read the Table—Follow down the column headed "Diam. of Mill" until you come 
to the diameter of cutter which you are using. Follow across to the right until you come 
to the column under the depth of cut which the cutter is taking. The figure given is the 
approach of the cutter. 


Example: 234” diameter cutter, 14" depth of cut; approach of cutter is .79". 
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INDEX TABLES (Numerical Divisions) 
For Standard Dividing Head Plate and Wide Range Divider 


(See pages 18 and 19 for method of calculating angular spacings and divisions not listed 
for the Wide Range Divider) 


Table of divisions obtainable with the standard Index Plate and the large 
plate of the Wide Range Divider, used with Dividing Heads, Gear Cutting 
Attachments, Spiral Milling Heads and Plain Centers. 


The plates are drilled on both sides with circles of holes equally spaced. 
The number of holes in the circles are as follows: 


Standard Dividing First Side—24-25-28-30-34-37-38-39-4 1-42-43 
Head Plate Second Side—46-47-49-5 1-5 3-5 4-57-58-59-62-66 
Large Plate of Wide | First Side—24-28-30-34-37-38-39-4 1 -42-43-100 





No. of Divisions 


Jo 














Range Divider Second Side—46-47-49-51-53-54-57-58-59-62-66 
o o o N o 
= = с = = 
5 5 5 5 5 
= = = > = 
а „ | О о = а | О 
|| аа зау е да Е ва 
Е|ІЗ||в5|Е|5|34|154|3|4|5|Е |Е|<4|8|321|Ц4(|4 
оры о о Но ЈЕ | Olam 2 olog 1 Оло |2 |0 
Апу! 20 |....| 37 | 37 | 1 | 3 | 80 | 24 | 12 | 148 | 37 | 10 | 248 | 62 | 10 | 460 | 46 
24 | 13| 8138 | 38 | 1| 2182 | 41 | 20 | 150 | 30 | 8|250| 25 | 4 |464 58 
Апу | 10 |....| 39 | 39 | 1] 1 42 | 20 | 152 | 38 | 10 | 255 | 51 | 8 |470| 47 
Апу | 8|...1 40 |Апу| 1 85 | 34 | 16 | 155 | 62 | 16 | 260 | 39 | 6 |472 59 
24 | 6 | 16 | 41 | 41 40 | 86 | 43 | 20 | 156| 39 | 10 | 264| 66 | 10 | 480 | 24 
28 | 5 | 20 | 42 | 42 40 | 88 | 66 | 30 | 160| 28 | 7 |270| 54 | 8 |490| 49 
Апу | 5|....| 43 | 43 40 | 90 | 54 | 24 | 164 41 | 10 | 272 | 34 | 5 | 496 62 
54 | 4 | 24 | 44 | 66 60 | 92 | 46 | 20 | 165 | 66 | 16 | 280 | 28 | 4 |500| 25 
Апу | 4|....| 45 | 54 48 | 94 | 47 | 20 | 168 | 42 | 10 | 290 | 58 | 8 |510| 51 
66 | 3 | 42 | 46 | 46 40 | 95 | 38 | 16 | 170| 34 | 8 |296| 37 | 5|520| 39 
24| 3| 8 [47 | 47 40 | 96 | 24 | 10 |172| 43 | 10 | 300 | 30 | 4 |528 66 
39 | 3| 3 | 48 | 24 20 | 98 | 49 | 20 | 176 66 | 15 | 304 | 38 | 5 |530| 53 
49 | 2 | 42 | 49 | 49 40 |100 | 25 | 10 | 180 | 54 | 12 | 310| 62 | 8 |540 54 
24 | 2 | 16 | 50 | 25 20 |102 | 51 | 20 | 184| 46 | 10 |312| 39 | 5 |560) 28 
24 | 2 12 | 51 | 51 40 |104 | 39 | 15 | 185 | 37 | 8 |320| 24 | 3 |570| 57 
34| 2|12| 52 | 39 |....| 30 |105 | 42 | 16 |188| 47 | 10 |328| 41 | 5 |580) 58 
54 | 2| 12 | 53 | 53 40 |106 | 53 | 20 | 190| 38 | 8 |330| 66 | 8 |590) 59 
38 | 2| 4] 54| 54 40 |108 | 54 | 20 | 192 | 24 | 5 |336| 42 | 5 |600 30 
Any| 2|....| 55 | 66 48 |110 | 66 | 24 | 195 | 39 | 8 |340| 34 | 4 |620 62 
42 | 1 | 38 | 56 | 28 20 |112 | 28 | 10 | 196 | 49 | 10 | 344 | 43 | 5 |660| 66 
66 | 1 | 54 | 57 | 57 40 |114 | 57 | 20 | 200] 30 | 6 |360| 54 | 6 |680| 34 
46 | 1 | 34 | 58 | 58 40 |115 | 46 | 16 | 204| 51 | 10 | 368 | 46 | 5 | 720| 54 
24 | 1| 16 | 59 | 59 40 |116 | 58 | 20 | 205| 41 | 8 |370| 37 | 4|740| 37 
25 | 1 | 15 | 60 | 24 16 |118 | 59 | 20 | 210] 42 | 8 | 376| 47 | 5|760| 38 
39 | 121 | 62 | 62 40 |120 | 24 | 8 |212| 53 | 10 | 380 | 38 | 4 |780| 39 
54 | 1 | 26 | 64 | 24 15 |124 | 62 | 20 | 215 | 43 | 8 |390| 39 | 4 |820) 41 
42 | 1| 18| 65 | 39 24 |125 | 25 | 8 |216| 54 | 10 | 392 | 49 | 5 |840 42 
58 | 1 | 22 | 66 | 66 40 |130 | 39 | 12 | 220 66 | 12 | 400 | 30 | 3 | 860 43 
24 | 1| 8| 68 | 34 20 |132 | 66 | 20 | 224| 28 | 5 |408| 51 | 5 |880| 66 
62 | 1] 18 | 70 |98 16 |135 | 54 | 16 | 228 | 57 | 10 | 410| 41 | 41920/46 
28 | 1| 7| 72 | 54 30 |136 | 34 | 10 | 230| 46 | 8 |420| 42 | 4 |940| 47 
66 | 1] 14 | 74 | 37 20 |140 | 28 | 8 | 232| 58 | 10 |424| 53 | 5 |960| 24 
34 | 1| 6 [75 | 30 16 |144 | 54 | 15 | 235 | 47 | 8 |430| 43 | 4 |980, 49 
28 | 1| 4| 76 | 38 20 |145 | 58 | 16 | 236| 59 | 10 | 432 | 54 | 5 |1000) 25 
54| 1, 6|78,39 |....| 20 240| 24 | 4|440| 66 | 6 
| | | 245| 49 | 8 | 456] 57 | 5 
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INDEX TABLE (Numerical Divisions) 
FOR HIGH NUMBER INDEXING ATTACHMENT 


Indexes all numbers up to and including 200; all even numbers and those divisible by 5 up to and including 
400, except 225, 275, 325, 375. 

This attachment consists of a set of 3 index plates which are drilled on six sides, A, B, C, D, E and F. 
Example to index 35 divisions—This division can be made from side F, D, A or E. The preferred side is F, 
since this requires the least number of holes. But should either D, A or E be in place, it can be used, 
thus avoiding the bother of changing plates. 
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© 2|2/8is 9|4|8|5 2| 8(% 2| $ 
БІЗДЕН alee || ва се Е | 8 
salala &.eclzh B бё | 7А шол ал 5 | 
2 |АпујАпу| 20 |... | 19 | F | 38) 2| 4| 41 | C |123 120 | 70 | Dj 42 | 24 
3 | A |30 | 13 | 10 | 19 | E |133] 2/14] 42 | Е | 42 | 40 | 70 | | 91] 52 
3 | в | 36 | 13 | 12 | 19 | А |171] 2118 | 42 | A 147 |140 | 70 | E |119 | 68 
3 | Е | 42 | 131 14 | 20 [Алу Апу! 2|....| 43 | A |129 |120 | 71 | F | 71 | 40 
3 | С 193 13 | 31 | 21 | E| 42| 1/38] 44 | D|44 | 40| 72 | B | 36] 20 
3 | к |159 | 13 | 53 | 21 | A |147 | 1 |133 | 44 | А |99 | 90 | 72 | A |117 | 65 
4 |Апу|Апу | 10 ....| 22 [р | 44| 11| 36| 44 | F |143 | 130 | 72 | C |153 | 85 
5 Ашу Апу! 8 |. 22 | A | 99) 1/81] 4 | B | 36 | 392 | 78 | E | 73 | 40 
6 | A130. 61201 22 | F |143 | 1 117| 45 | А | 99] 88 | 74 | B |111 | 60 
6 iB |36] 6|24| 23 | с | 46| 1/34] 45 | C |153 | 136 | 75 | A | 30 | 16 
6 1 Е | 42| 6198.1 23 | А | 69| 151 | 46 | С | 46 | 40 | 76 | F | 38 | 20 
6 |С |93] 61| 62| 23 | E |161 | 1 |119 | 46 |А | 69 | 60 | 76 | E 133 | 70 
6 | F 159| 6 106| 24 | А | 30| 1201 46 | E |161 | 140 | 76 | A |171 | 90 
7 |р | 28] 5|20] 24 | В| 36) 1124 | 47 | B |141 |120 | 77 | D | 77 | 40 
7 | Е | 42 | 51301 24 | E| 42| 1128 | 48 | А |30 | 25 | 78 | A |117 | 60 
7 нр 771-5 1-56 1.24 | С | 05) 11621 48 | В | 36) ТЕ |065 | 79 | 40 
7 | А 19| 5|65| 24 | Е |159| 1 106 | 49 | A |147 |120 | 80 | E | 26 | 13 
8 |Апу|јАпу| 5 |. 25 | А | 30| 1118 | 50 | A |930 ЕЕ | 28 | 14 
9 | Bl36| 4116 | 25 [Е |175 | 1 |105 | 50 | E |175 | 140 | 80 | A | 30 | 15 
о | А | 00] 4144 | 26 |Е | 26| 1|14| 51 | С |153 |120 | во | D| 32 | 16 
о | С 11531 4'68 | 28 | А | 91'| 1/49] 52 | Е | 26] 20| 80 | С | 33 | 17 
10 |Апу [Апу 4|....| 26 | B|169| 11|91| 52 | А |91| 70| 80 | B | 36 | 18 
1 |р|44] 3/28! 27 B 51) 1/39] 52 | F |143 | 110 | 80 | E | 42 | 21 
1 | А |99] 3163 | 27 | А liso] 1/91] 52 | B 1169 |130 | 81 | B | 81 | 40 
1 | Е |143] 319 | 28 | F | 28| 1/12] 53 | F |159 |120 | 82 | C |123 | 60 
12 | А | 30] 3 | 10] 28 | E | 42| 1 18| 54 | в |81 | 60 | 83 | F | 83 | 40 
12 | B |36 3/12] 28 |р | 77| 1 |33 | 54 | A |189 |140 | 84 | E | 42 | 20 
12 | Е | 42| 31/14] 28 | А 91] 1139 | 55 | р | 44| 32 | 84 | A |147 | 70 
12 |c |93] 3131 | 29 | E| 87 | 1/33] 55 | F |133 |104 | 85 | С | 34 | 16 
12 | F 159 | 31531 30 | A 30| 1/10] 56 | F | 25 | 20 | 85 | E |119 | 56 
13 |Е |] 3| 21 30 | BL 36111 12| 56 | E |42 | 30 | 85 | F |187 | 88 
13 | а 1911 3| 7| 30 | E 42! 1/14] 56 | р | 77 | 55 | 86 | A |129 | 60 
1:2 | Е |142] 3 | 11] 30 | с | 081! 113: | 56 | А | 91] 650187 | E |-87 | 40 
13 | B [169 3/13] 30 | Е |159] 1 | 53| 57 | A 1171 |120 | 88 | D | 41 | 20 
14 | F | 28] 2124] 31 | С| 93| 1 |27 | 58 | Е |87 | 60 | 88 | A | 99 | 45 
14 | Е | 42] 2136] 32 [Е | 28] 1| 7| 59 | А |177 |120 | 88 | F |143 | 65 
14 | р|77] 2166132 |р| 32! 1) 8| 60 | А | 30| 20 | 89 |р | 89 | 40 
14 | А |01] 21781 32 | Bl 361 1)! 9| 60 | в | 36 | 24] 90 | B | 36 | 16 
15 | А |30 | 2120] 32 | А | 48| 1/12] 60 | E | 42 | 25 | 90 | A | 99 | 44 
15 | в | 36 | 2/24] 33 | А | 99) 1/21 | 60 | F |159 |106 | 90 | C |153 | 68 
15 |E 491 9198] 34. | C| 34| 11 6] 61 | B183 112019 | А | 91 | 40 
15 | С | 03] 2/62] 34 | E |119] 1121 | 62 | С | 93| во | 92 | C | 46 | 20 
15 | F |159 | 2 |106 | 34 | Е |187 | 1 |33 | 63 | A |189 |120 | 9 | A | 69 | 30 
16 | Е | 26] 2/13] 35 | Е | 28)! 1| 4| 64 | р|32 | 20| 92 | E |161 ! 70 
18 | F lon) 291141 35 | DI 77] 1): | 84 | A | 48] 303589 |С! 93 | 40 
16 | А | 301 2|15| 35 | A191| 1/13] 6 | Е | 26! 16| 94 | B |14 | 60 
16 | Dla2] 2 (161 35 | E |119] 1/17| 6 | А |91 | 56 | 95 | F | 33 | 16 
18 |6|34| 21171 88 !|В | 36 | 1| 4| 85 | F [143] 88.) 66 | |138 | 56 
16 | в | 36| 2|18| 36 | А | 991 1/11] 65 | B |169 |104 | 95 | A |171 | 72 
17 | с |34] 21121 36 | С |153 | 1 |17 | 66 | А |99 | 60 | 96 | B | 36 | 15 
17 | [1191 21421 37 | Blin] 11 9| 67 | в| 67| 40 | 96 | A | 48 | 20 
17 | с |153 | 2154] 38 | F | 385! 1| 21 68 | C1 34 20| 97 | | 97 | 40 
17 | F |157 | 2/66] 38 | E |133] 1| 7| 68 | E |119 | 70 | 98 | A |147 | 60 
18 | B |36) 2| 8| 38 | A |171]| 1| 9| 68 | F 187 | 110 | 99 | A | 99 | 40 
18 | А 99| 2/22] 39 | А |117] 1| 3| 69 |А | 69| 40 | 100 | A | 30 | 12 
18 | C 153! 2134! 40 |Апу| Апу! 11....[ 70 | F | 28! 16 | 100 | E 1175 1 70 
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STANDARD INDEX TABLES 





fo 





INDEX TABLE—(Concluded) 

FOR HIGH NUMBER INDEXING ATTACHMENT 
Fig. 99A . . . The High Number Indexing Attachment is 
used by replacing the standard index plate with the 
High Number plate which will give you the number 
of divisions required. (See Note Page 71) 






























































= 2 $ -- o $ t- o 2 | Ф 2 |- Ф 8 
<= За Ж | sz|-2 || = s|3 à La ЗЕ 
281010 о ЕАР ом МА !о-'е го le мА oS lw 
101 Е 1101 | 40 |137 | D 137 | 40 180 | C 1153 | 34 |240 Е | 42 7 |320 А | 48 6 
102 | C 1153 | 60 1138 | A | 69 | 20 |181 С |181 | 40 |240 | А | 48 8 |322 | E |161 | 20 
103 | E |103 | 40 |139 | С 139 | 40 |182 | A | 91 | 20 |242 | D |121 | 20 324 | B | 81 | 10 
104 | Е | 26 | 10 |140 | F | 28 8 |183 | В |183 | 40 |244 В |183 | 80 |326 D 1163 | 20 
104 | А | 91 | 35 |140 | E | 42 | 12 |184 | С | 46 | 101245 | А |147 | 24 |328 С 1128: | 15 
104 | Е |143 | 55 1140 | D | 77 | 22 |184 | А | 69 | 15 |245 | C 1123 | 20 330 | А | 99 | 12 
104 | В |169 | 65 |140 | А | 91 | 26 [184 | E [161 | 35 [248 | С | 93 | 15 |332 P |88 |. 10 
105 | Е | 42 | 16 |141 В |141 | 40 |185 | В |111 | 24 1250 | E |175 | 28 334 C |167: |720 
105 | А |147 | 56 |142 | F | 71 | 20 |186 | С | 93 | 20 [252 | А |189 | 30 |335 | B | 67 8 
106 | Е |159 | 60 |143 | F 1143 | 40 |187 | Е 157 | 40 |254 | В [127 | 20 |336 Е | 42 5 
107 | D |107 | 401144 | В | 36 | 10 |188 | В |141 | 30 |255 | С |153 | 24 338 | В |169 | 20 
108 | B | 81 | 30 |145 | E 7 | 24 |189 | А 1189 | 40 |256 | D | 32 5 |340 | С | 34 4 
108 | А |189 | 70 |146 | Е | 73 | 20 |190 | Е | 38 8 |258 | А |129 | 20 |40 | E |119 | 14 
109 | С 1109 | 40 |147 | А |147 | 40 |190 | E |133 | 28 |260 | E | 26 4 |340 | F 187 | 22 
10! D | 44 | 16 [148 | B [111 | 30 |190 | A 1171 | 36 |260 | А | 91 | 14 342 | A |171 | 20 
110 | А | 99 | 36 |149 | E 1149 | 40 |191 Е [191 | 40 |260 | F |143 | 22 |344 | А |129 | 15 
100 | Е |143 | 52 |150 | А | 30 8 |192 | A | 48 | 10 |260 | В |169 | 26 345 | A | 69 8 
111 B [111 | 40 |151 D |151 | 40 |193 | D |193 | 40 |262 | Е |131 | 20 |346 Е |173 | 90 
112 | F | 28 | 10 |152 | Е | 38 | 10 |194 | В | 97 | 20 |264 | А | 99 | 15 348 | E | 87 | 10 
112 | E | 42 | 15 |152 | Е [133 | 35 |195 | А 1117 | 24 |265 | Е 1159 | 24 |350 Е |175 | 20 
113 | Ғ |113 | 40 |152 | А |171 | 45 |196 | А |147 | 30 |266 | Е |133 | 20 |352 | D | 44 5 
114 | А [171 | 60 |153 | С |53 | 40 |197 | С |197 | 40 |268 | В | 67 | 10 |354 | А 177 | 20 
15 | С | 46 | 16 |154 | D | 77 | 20 |198 | A | 99 | 20 |270 |В | 81 | 12 |355 | F | 71 8 
115 | A | 69 | 24 |155 | С | 93 | 24 |199 | В [199 | 40 [270 | А 189 | 28 |356 р | 89 | 10 
115 | E |161 | 56 [158 | А |117 | 30 |200 | А | 30 6 1272 | С | 34 5 |3588 | D |179 | 20 
116 | Е | 87 | 30 |157 | В |157 | 40 |200 | E [175 | 35 |274 | D 137 | 20 360 | B | 36 4 
117 | А |117 | 40 |158 | С | 79 | 20 |202 | F 101 | 20 |276 | А | 69 | 10 360 A 1097 "TE 
118 | A |177 | 60 [159 | F [159 | 401204 | С |153 | 30 |278 | С |139 | 20 [360 | С 1153 | 17 
119 | E [119 | 40 |160 | F | 28 7 1205 | С 1123 | 24 |280 | Е | 28 4 |362 | C |181 | 20 
120 | A | 30 | 10 |160 | D | 32 8 |206 | E 1103 | 20 |280 | E | 42 6 |364 А | 91 | 10 
120 | В | 36 | 12 |160 | В | 36 9 |208 | Е | 26 5 |280 | D | 77 | 11 |365 E | 78 8 
120 | Е | 42 | 14 |160 | А | 48 | 12 |210 | Е | 42 8 1280 | А | 91 | 13 |366 В |183 | 20 
120 | С | 93 | 31 |151 E |161 | 401210 | А 147 | 28 |282 | B |141 | 20 |368 | С | 46 5 
120 | Е |159 | 53 162 | B | 81 | 20 |212 | Е 1159 | 30 |284 | Е | 71 | 10 |370 В 131 112 
121 D |121 | 40 1163 | D 1163 | 40 |214 | D 1107 | 20 |235 | А 1171 | 24 372 | С | 93 | 10 
122 | В |183 | 60 |164 | С 1123 | 301215 | А 1129 | 24 |286 | Е 1143 | 20 |374 Е 1187 | 20 
123 | С 193 | 40 1165 | А | 99 | 24 |216 | В | 81 | 15 |288 | B | 36 5 |376 В 1141 | 15 
124 | С | 93 | 30 1166 | F | 33 | 20 |216 | А 1189 | 35 |290 | Е | 87 | 12 |378 | А 1189 | 20 
125 | E 1175 | 56 |167 | С 1167 | 40 |218 | С 1109 | 20 |292 | Е | 73 | 10 |380 | Е | 38 4 
126 | А [189 | 60 1168 | Е | 42 | 10 |220 | D | 44 8 |294 | А 1147 | 20 380 | E 1133 | 14 
127 | В |127 | 40 |168 | А 147 | 35 |220 | А | 99 | 18 |295 | А |177 | 24 |380 | A 1171 | 18 
128 | D | 32 | 10 |169 | B 1169 | 401220 | Е |143 | 26 |29 | В |111 | 15 |382 | E |101 | 20 
128 | А | 48 | 15 [170 | C | 34 8 |222 | B |111 | 20 |298 | E 149 | 20 |384 А | 48 5 
129 | А |129 | 40 |170 | Е 1119 | 28 |224 | Е | 28 5 |300 | А | 30 4 |385 DIT 8 
130| E | 26 8 |170 | F 187 | 44 |226 | F 1113 | 20 |302 | D |151 | 20 |386 D |193 | 20 
130 | A | 91 | 28 |171 | A |171 | 40 |228 | А [171 | 30 |304 | F | 38 5 388 | B | 97 | 10 
130 | F |143 | 44 |172 | А |129 | 30 |230 | С | 46 8 |305 | В 1183 | 24 390 | А 1117 | 12 
130 | B |169 | 52 |173 | F 173 | 40 |230 | A | 69 | 12 |306 | С |153 | 20 |392 | A 147 | 15 
131 F |131 | 40 |174 | E | 87 | 20 |230 | E [161 | 28 |308 | D ! 77 | 10 394 | С 1197 | 20 
132 | А | 99 | 30 [175 | Е |175 | 40 |232 | Е | 87 | 15 1310 ! С | 98 | 12 |395 | C | 79 8 
133 | E |133 | 40 |176 | D | 44 | 10 |234 | A 117 | 20 |312 | А |117 | 15 |396 | А | 99 | 10 
134 | B | 67 | 20 |177 | А |177 | 40 |235 | B 141 | 24 |314 | В |157 | 20 |398 | B 1199 | 20 
135 | B | 81 | 24 |178 | D | 89 | 20 |236 | A |177 | 30 |315 | A |189 | 24 |400 | A | 30 3 
135 | А |189 | 56 |179 | D |179 | 40 |238 | E |19 | 20 |316 | С|791|10|....!........!.... 
136 | С | 34 | 10 |180 | B | 36 8 1240 | A | 30 5.1318.1 F 597] 207) а а eters alle ones 
136 | Е 1119 | 35 |180! А ' 99 | 22 1240 | B | 36 6 1320 | D | 32 7. Gad ама яла жер 
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TABLE OF LEADS (2.500 to 3.800) 
Lead of Lead of Lead of 
Spiral ків|сів Spiral лв ср Spiral [в ср 
in Inches in Inches in Inches 
2.500 | 27 | 45 | 20 | 48 2.923 19 | 39 | 27 | 45 3.385 | 22 | 39 | 27 | 45 
2.507 | 22 | 39 | 20 | 45 2.927 | 19 | БІ | 33 | 42 3.389 | 22 | 42 | 33 | 51 
2.510 | 24 | 45 | 24 | 51 2.930 | 20 | 39 | 24 | 42 3.394 | 21 | 33 | 24 | 45 
2.513 |19 | 36 | 20 | 42 2.941 24 | 51 | 30 | 48 3.399 | 39 | 45 | 20 | 51 
2.516 | 21 | 36 | 22 | 51 2.946 |22 | 42 | 27 | 48 3.409 | 27 | 33 | 20 | 48 
2.521 20 | 42 | 27 | 51 2.956 | 21 | 30 | 19 | 45 3.415 | 33 | 36 | 19 | 51 
2.530 | 17 | 42 | 30 | 48 2.966 | 22 | 51 | 33 | 48 3.422 | 24 | 33 | 24 | 51 
2.534 | 21 | 39 | 24 | 51 2.976 | 20 | 48 | 30 | 42 3.429 | 24 | 42 | 27 | 45 
2.540 | 20 | 42 | 24 | 45 2.986 | 22 | 39 | 27 | 51 3.437 | 27 | 36 | 22 | 48 
2.546 | 22 | 36 | 20 | 48 2.991 20 | 36 | 21 | 39 3.440 | 22 | 27 | 19 | 45 
2.552 | 22 | 39 | 19 | 42 2:995. | 21: | 83.) 241251 3.451 24 | 30 | 22 | 51 
2.561 19 | 51 | 33 | 48 3.000 | 21 | 55 | 33 | 42 3.457 | 21 | 27 | 20 | 45 
2.567 | 24 | 33 | 18 | 51 3.009 | 22 | 45 | 24 | 39 3.462 | 27 | 39 | 24 | 48 
2.574 | 21 | 48 | 30 | 51 3.017 | 20 | 51 | 30 | 39 3.472 | 30 | 36 | 20 | 48 
2.579 | 19 | 39 | 27 | 51 3.025 | 24 | 42 | 27 | 51 3.480 | 30 | 39 | 19 | 42 
2.588 | 22 | 51 | 27 | 45 3.029 | 21 | 39 | 27 | 48 3.486 | 24 | 27 | 20 | 51 
2.593 | 21 | 36 | 20 | 45 3.039 18 | 55 | 39 | 42 3.492 | 30 | 42 | 22 | 45 
2.598 | 24 | 39 | 19 | 45 3.048 | 24 | 42 | 24 | 45 3.500 | 36 | 45 | 21 | 48 
2.608 | 21 | 30 | 19 | 51 3.056 | 22 | 45 | 30 | 48 3.505 | 39 | 48 | 22 | 51 
2.614 | 20 | 51 | 30 | 45 3.068 | 27 | 33 | 18 | 48 3.516 | 24 | 39 | 24 | 42 
2.619 | 22 | 42 | 24 | 48 3.077 | 20 | 39 | 27 | 45 3.526 | 30 | 39 | 22 | 48 
2.625 | 21 45 | 27 | 48 3.081 22 | 51 | 30 | 49 3.535 | 21 | 33 | 20 | 36 
2.632 | 21 | 39 | 22 | 45 3.088 | 21 | 51 | 36 | 48 3.543 | 24 | 33 | 19 | 39 
2 639 | 19 | 45 | 30 | 48 3.096 | 22 | 30 | 19 | 45 3.556 | 24 | 36 | 24 | 45 
2.647 | 24 | 48 | 27 | 51 3.105 | 30 | 36 | 19 | 51 3.565 | 30 | 33 | 20 | 51 
2.655 | 22 | 39 | 24 | 51 3.111 24 | 36 | 21 | 45 3.571 80 | 42 | 24 | 48 
2.661 19 | 51 | 30 | 42 3.117 | 24 | 33 | 18 | 42 3.580 | 27 | 33 | 21 | 48 
2.667 | 24 | 45 | 24 | 48 3.125 | 21 | 42 | 30 | 48 3.590 | 42 | 39 | 17 | 51 
2.674 |21 | 36 | 22 | 48 3.134 | 20 | 36 | 22 | 39 3.595 | 30 | 36 | 22 | 51 
2.679 | 20 | 42 | 27 | 48 3.143 | 22 | 42 | 27 | 45 3.603 | 21 | 48 | 42 | 51 
2.689 | 24 | 42 | 24 | 51 3.152 19 | 51 | 33 | 39 3.611 39 | 36 | 17 | 51 
2.696 | 22 | 51 | 30 | 48 3.163 | 22 | 45 | 33 | 51 3.620 | 30 | 39 | 24 | 51 
2.707 | 20 | 36 | 19 | 39 3.173 | 27 | 39 | 22 | 48 3.626 | 27 | 39 | 22 | 42 
2.715 | 20 | 39 | 27 | 51 3.182 | 24 | 33 | 21 | 48 3.636 | 24 | 33 | 24 | 48 
2.727 | 21 | 33 | 18 | 42 3.189 19 | 55 | 36 | 39 3.641 39 | 42 | 20 | 51 
2.735 | 24 | 39 | 20 | 45 3.199 | 20 | 33 | 19 | 36 3.650 | 33 | 39 | 22 | 51 
2.745 |24 36 | 21 | 51 3.205 | 20 | 39 | 30 | 48 3.660 | 24 | 27 | 21 | 51 
2.750 | 22 | 45 | 27 | 48 3.214 | 24 | 48 | 27 | 42 3.667 | 24 | 30 | 22 | 48 
2.764 | 19 | 55 | 36 | 45 3.223 | 22 | 39 | 24 | 42 3.676 | 39 | 42 | 19 | 48 
2:773- |599-1.429 |297 51 3.231 27 | 39 | 21 | 45 3.686 | 22 | 27 | 19 | 42 
2.778 | 20 | 45 | 30 | 48 3.239 | 27 | 33 | 19 | 48 3.692 |27 | 39 | 24 | 45 
2.784 | 24 | 39 | 19 | 42 3.248 | 19 | 45 | 30 | 39 3.697 | 33 | 42 | 24 | 51 
2.794 | 22 | 42 | 24 | 45 3.258 | 27 | 39 | 24 | 51 3.702 | 33 | 39 | 21 | 48 
2.801 20 | 42 | 30 | 51 3.263 | 21 | 33 | 20 | 39 3.706 | 27 | 30 | 21 | 51 
2.812. | 21 |-42 | 27 | 48 3.268 | 30 | 36 | 20 | 51 3.714 | 39 | 42 | 18 | 45 
2.820 | 20 | 39 | 24 | 48 3.274 | 22 | 48 | 30 | 42 3.720 | 19 | 55 | 42 | 39 
2.824 | 24 | 51 | 27 | 45 3.282 | 24 | 39 | 24 | 45 3.730 | 24 | 33 | 20 | 39 
2.831 21 | 51 | 33 | 48 3.284 | 21 | 27 | 19 | 45 3.739 | 22 | 51 | 39 | 45 
2.842 | 19 | 36 | 21 | 39 3.291 21 | 39 | 22 | 36 3.743 | 30 | 33 | 21 | 51 
2.851 21 | 39 | 27 | 51 3.297 | 20 | 39 | 27 | 42 3.750 | 18 | 45 | .. | 48 
2.857 | 24 | 42 | 24 | 48 3.309 | 27 | 48 | 30 | 51 3.753 | 24 | 27 | 19 | 45 
2.866 | 19 | 39 | 30 | 51 3.318 | 22 51 | 30 | 39 3.761 30 | 39 | 22 | 45 
2.876 | 22 | 51 | 30 | 45 3.329 | 17 | 55 | 42 | 39 3.765 | 24 | 30 | 24 | 51 
2.879 | 24 | 33 | 19 | 48 3.333 | 21 | 42 | 30 | 45 3.770 | 30 | 36 | 19 | 42 
2.885 | 20 | 39 | 27 | 48 3.346 | 21 | 51 | 39 | 48 3.775 | 33 | 36 | 21 | 51 
2.896 | 24 | 39 | 24 | 51 3.353 | 27 | 30 | 19 | 51 3.782 | 30 | 42 | 27 | 51 
2.903 | 19 | 45 | 33 |48 3.361 22 | 45 | 33 | 48 3.788 | 30 | 33 | 20 | 48 
2.910 | 20 | 36 | 22 | 42 3.369 |27 | 33 | 21 | 51 3.792 | 39 | 45 | 21 | 48 
2.917 121145 | 30 ! 48 3.377 !20 55 | 39 ! 42 3.800 ! 27 | 30 | 19 | 45 
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Spiral 
in Inches 


3.810 
3.818 
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3.834 








А |в 


TABLE OF LEADS, STANDARD DRIVING MECHANISM 











TABLE OF LEADS. (3.810 to 5.025) 
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Spiral 
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5.033 
5.038 
5.042 
5.048 
5.056 
5.065 
5.068 
5.077 
5.080 
5.085 
5.091 
5.098 
5.104 
5.114 
5.123 
5.128 
5.135 
5.143 
5.147 
5.152 
5.156 
5.160 
5.170 
5.176 
5.185 
5.192 
5.195 
5.200 
5.208 
5.216 
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TABLE OF LEADS 














(5.033 to 6.291) 








Lead of Lead of 

A | B | С | D Spiral А |В | C|D Spiral 
in Inches in Inches 

42 | 36 | 22 | 51 5.440 | 33 | 39 | 27 | 42 5.882 
42 | 33 | 19 | 48 5.444 | 42 | 36 | 21 | 45 5.887 
33 | 30 | 22 | 48 5.455 | 36 | 33 | 24 | 48 5.893 
45 | 39 | 21 | 48 5.469 | 45 | 36 | 21 | 48 5.903 
39 | 36 | 21 | 45 5.481 27 | 24 | 19 | 39 5.911 
39 | 33 | 18 | 42 5.489 | 39 | 30 | 19 | 45 5.921 
21 | 51 | 48 | 39 5.495 | 45 | 39 | 20 | 42 5.926 
38 | 39 | 27 | 45 5.500 | 33 | 36 | 27 | 45 5.934 
45 | 33 | 19 | 51 5.510 | 27 | 21 | 18 | 42 5.939 
42 | 36 | 17 | 39 5.515 | 39 | 33 | 21 | 45 5.948 
36 | 33 | 21 | 45 5.527 19 | 55 | 48 | 30 5.954 
39 | 36 | 24 | 51 5.538 | 36 | 39 | 27 | 45 5.961 
42 | 36 | 21 | 48 5.546 | 33 | 21 | 18 | 51 5.966 
30 | 33 | 27 | 48 5.552 | 27 | 22 | 19 | 42 5.975 
33 | 24 | 19 | 51 5.556 | 20| 39 [.. | 36 5.983 
20 | 42 | .. | 39 5.561 39 | 33 | 24 | 51 5.989 
20 | 51 | 55 | 42 5.568 | 42 | 33 | 21 | 48 5.994 
36 | 42 | 27 | 45 5.573 | 30 | 19 | 18 | 51 6.000 
45 | 36 | 21 | 51 5.581 39 | 33 | 17 | 36 6.010 
17 |"45 | 22. |188 5.587 | 22 | 45 | 48 | 42 6.019 
33 | 36 | 27 | 48 5.594 | 30 | 33 | 24 | 39 6.027 
38 | 27 | 19 | 45 5.600 | 36 | 30 | 21 | 45 6.032 
39 | 33 | 21 | 48 5.608 | 39 | 30 | 22 | 51 6.039 
51 | 39 | 19 | 48 5.615 | 45 | 33 | 21 | 51 6.044 
42 | 36 | 20 | 45 5.625 | 27 | 36 | .. | 48 6.050 
36 | 39 | 27 | 48 5.630 | 48 | 36 | 19 | 45 6.054 
30 | 33 | 24 | 42 5.64i 22 | 42 | .. |89 6.058 
39 | 30 | 18 | 45 5.647 |36 | 30 | 24 | 51 6.061 
45 | 36 | 20 | 48 5.657 | 42 | 33 | 20 | 45 6.067 
42 | 30 | 19 | 51 5.664 | 39 | 27 | 20 | 51 6.071 
27 | 48 | 39 | 42 5.675 | 39 | 36 | 22 | 42 6.090 
48 | 36 | 20 | 51 5.682 | 45 | 33 | 20 | 48 6.095 
22 | 45 | .. | 42 5.687 | 39 | 30 | 21 | 48 6.100 
42 | 33 | 21 | 51 5.692 | 55 | 36 | 19 | 51 6.107 
27 | 30 | 21 | 36 5.698 | 30 | 27 | 20 | 39 6.111 
17 | 55 | 51 | 80 5.704 | 42 | 36 | 22 | 45 6.118 
971 921718: |v42 5.714 |24|39|.. | 42 6.125 
42 | 39 | 22 | 45 5.718 ! 39 | 27 | 191 48 6.130 
38. |(27 12271-51 5-727 |97 1 22 |21 | 45 6.136 
1942712 |286 5.735 | 39 | 24 | 18 | 51 6.141 
33 | 89 | 30 | 48 5.744 | 42 | 39 | 24 | 45 6.154 
21 1862. 1L 5.752 | 33 | 27 | 24 | 51 6.162 
42 | 33 | 20 | 48 5.758 19 | 42 | .. | 88 6.169 
51 | 36 | 18 | 48 5.762 | 33 | 30 | 22 | 42 6.176 
30; | 21. | 19:51 5.769 | 36 | 39 | 30 | 48 6.182 
24 | 39 | .. | 45 5.775 | 36 | 33 | 27 | 51 6.190 
19 | 55 | 51 | 33 5.782 | 30 | 21 | 17 | 42 6.198 
42 | 36 | 22 | 48 5.789 |33 | 19 | 17 | 51 6.205 
39 | 30 | 21 | 51 5.795 | 51 | 33 | 18 | 48 6.209 
33 | 30 | 19 | 39 5.804 | 30 | 42 | 39 | 48 6.222 
27 | 22 | 21 | 48 5.807 | 21 | 51 | 55 | 39 6.231 
33 | 30 | 22 | 45 5.816 | 27 | 21 | 19 | 42 6.237 
21 |'42 |. | 789 5.820 | 30 | 27 | 22 | 42 6.250 
45 | 36 | 22 | 51 5.824 | 33 | 30 | 27 | 51 6.257 
45 | 33 | 19 | 48 5.833 | 21 | 39 | .. | 36 6.268 
30 | 27 | 19 | 39 5.844 | 30 | 33 | 27 | 42 6.275 
48 | 33 | 19 | 51 5.854 | 33 | 21 | 19 | 51 6.282 
36 | 30 | 19 | 42 5.864 | 30 | 27 | 19 | 36 6.286 
30 | 27 ! 22 ! 45 5.874 ' 36 ' 33 ! 21 ! 39 6.291 
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TABLE OF LEADS (6.2% to 7.483) 
Lead of Lead of Lead of 
Spiral A | B | сір Spiral A | B | CD Spiral A | B | С | D 
in Inches in Inches in Inches 
| 
6.296 17 1245 17. 1:27 6.699 | 33 | 24 | 19 | 39 7.059 | 45 | 30 | 24 | 51 


6.303 | 39 | 33 | 24 | 45 6.710 | 42 | 27 | 22 | 51 7.062 | 39 | 27 | 22 | 45 
6.316 | 36 | 19 | 17 | 51 6.713 | 36 | 33 | 24 | 39 7.071 | 33 | 30 | 27 | 44 
6.319 | 39 | 27 | 21 | 48 6.717 | 42 | 33 | 19 | 36 7.083 | 17 | 45 | .. | 24 
6.333 | 19 | 42| .. | 30 6.722 | 33 | 24 | 22 | 45 7.086 | 48 | 33 | 19 | 39 
6.340 | 48 | 33 | 17 | 39 6.729 | 51 | 30 | 19 | 48 7.091 | 39 | 33 | 27 | 45 














6.471 | 33 | 36 51 6.845 | 24 | 51 | 48 | 33 7.259 |42 | 27 | 21 | 45 
6.477 | 36 | 22 | 19 | 48 6.853 | 42 | 33 | 21 | 39 7.265 | 45 | 27 | 17 | 39 
6.481 | 42 | 27 | 20 | 48 6.857 | 36 | 30 | 24 | 42 7.273 | 24 | 42 33 








Lead of 
Spiral 
in Inches 


7.487 
7.492 
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TABLE OF LEADS 
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Lead of 
Spiral 
in Inches 


7.889 
7.897 
7.901 
7.908 
7.912 
7.917 
7.933 
7.944 
7.955 
7.964 
7.972 
7.977 

















(7.487 to 8.766) 











[в ср 




















Lead of 
Spiral 
in Inches 


8.319 
8.322 
8.333 
8.342 
8.352 
8.357 
































TABLE OF LEADS, STANDARD DRIVING MECHANISM 








TABLE OF LEADS (8.769 to 10.094) 





Lead of 
Spiral 
in Inches 











[вс р 











Lead of 
Spiral 
in Inches 








^[в|с р 














} 5 











Lead of 
Spiral A | B | С; |7) 
in Inches 
9.630 | 39 | 27 | 24 | 36 
9.636 | 42 | 19 | 17 | 39 
9.643 | 36 | 24 | 27 | 42 
9.651 48 | 21 | 19 | 45 
9.659 | 39 | 19 | 24 | 51 
9.670 | 33 | 21 | 24 | 39 
9.676 | 55 | 24 | 19 | 45 
9.686 | 39 | 17 | 19 | 45 
9.692 | 42 | 30 | 27 | 39 
9.700 | 55 | 27 | 20 | 42 
9.706 | 36 | 24 | 33 | 51 
9.714 | 51 | 21 | 18 | 45 
9.722 | 45 | 27 | 21 | 36 
9.728 | 39 | 21 | 22 | 42 
9.740 | 45 | 33 | 30 | 42 
9.744 | 48 | 24 | 19 | 39 
9.750 | 39 | 30 | 27 | 36 
9.757 | 55| 21 | 19 | 51 
9.770 | 33 | 19 | 27 | 48 
9.778 | 55 | 30 | 24 | 45 
9.788 | 51 | 30 | 19 | 33 
9.796 | 36 |21 | 24 | 42 
9.800 | 42 | 20 | 21 | 45 
9.808 | 51 | 24 | 18 | 39 
9.818 | 36 | 20 | 18 | 33 
9.825 | 42 | 19 | 20 | 45 
9.832 |39 |21|27 | 51 
9.844 | 42 | 24 | 27 | 48 
9.852 | 42 | 18 | 19 | 45 
9.860 | 48 | 21 | 22 | 51 
9.868 | 45 | 19 | 20 | 48 
9.872 | 55 | 30 21 | 39 
9.877 | 48 | 27 | 20 | 36 
9.882 | 36 | 17 | 21 | 45 
9.886 | 55 | 24 | 22 | 51 
9.890 | 30 | 21 | 27 | 39 
9.894 | 51 | 27 | 22 | 42 
9.900 | 33 | 20 | 27 | 45 
9.907 | 48 | 19 | 20 | 51 
9.917 | 30 | 22 | 24 | 33 
9.926 | 45 | 24 | 27 | 51 
9.931 39 | 24 | 22 | 36 
9.935 | 51 | 33 | 27 | 42 
9.955 | 33 | 17 | 20 | 39 
9.959 | 55 | 27 | 22 | 45 
9.965 | 36 | 17 | 24 | 51 
9.969 | 51 | 27 | 19 | 36 
9.972 | 39 | 22 | 27 | 48 
9.989 | 55 | 24 | 17 | 39 
10.000 | 24 | 45 24 
10.026 | 55 | 24 | 21 | 48 
10.031 36 | 19 | 27 | 51 
10.037 | 39 | 17 | 21 | 48 
10.053 | 60 | 27 | 19 | 42 
10.065 | 42 | 27 | 33 | 51 
10.070 | 36 | 22 | 24 | 39 
10.076 | 42 | 22 | 19 | 36 
10.084 | 45 | 21 | 24 | 51 
10.094 | 51 ! 20 ! 19 | 48 
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CINCINNATI ML and MI MILLING MACHINES 














TABLE OF LEADS (10.096 to 11.692) 























Lead of Lead of 
Spiral ^|в| ср Spiral А|в|с р 
in Inches in Inches | 
10.096 | 45 | 24 | 21 | 39 10.625 | 51 | 24 | 18 | 36 
10.102 | 33 | 21 | 27 | 42 10.636 | 39 | 22 | 27 | 45 
10.107 | 42 | 22 | 27 | 51 10.644 | 60 | 21 | 19 | 51 
10.119 55 | 22 | 17 | 42 10.655 51 | 27 | 22 | 39 
10.125 | 36 | 20 | 27 | 48 10.658 | 36 | 19 ! 27 | 48 
10.133 | 48 | 20 | 19 | 45 10.670 | 55 | 27 | 22 | 42 
10.142 | 51 | 22 | 21 | 48 10.688 | 33 | 19 | 24 | 39 
10.150 | 30 | 19 | 27 | 42 10.694 | 42 | 27 | 33 | 48 
10.156 | 39 | 244 30 | 48 10.699 | 51 | 22 | 18 | 39 
10.160 | 60 | 22 | 19 | 51 10.706 | 42 | 30 | 39 | 51 
10.168 33 | 17 | 22 | 42 10.714 33 | 22 | 30 | 42 
10.173 AQ 17 | 21: |151 10.739 42 | 22 | 27 | 48 
10.185 55.27 | 241 48 10.744 39 | 22 | 20 | 33 
10.200 | 51 | 30 | 27 | 45 10.751 | 55 | 27 | 19 | 36 
10.208 42 | 24 | 21 | 36 10.756 48 | 21 | 24 | 51 
10.217 | 45 | 19 | 22 | 51 10.769 | 42 | 33 | .. | 39 
10.227 | 36 | 22 | 30 | 48 10.774 | 48 | 27 | 20 | 33 
10.236 | 48 | 27 | 19 | 33 10.784 | 45 | 27 | 33 | 51 
10.252 | 55 | 19 | 17 | 48 10.794 | 51 | 27 | 24 | 42 
10.263 | 39 | 19 | 24 | 48 10.800 | 36 | 20 | 27 | 45 
10.271 55 | 21 | 20 | 51 10.809 42 | 17 | 21 | 48 
10.280 42 | 22 | 21 | 39 10.818 51122 | 21145 
10.286 48 | 30 | 27 | 42 10 822 55 | 18 | 17 | 48 
10.294 |55|92/21151 10.827 | 36 | 19 | 24 | 42 
10.303 | 51 | 33 | 24 | 36 10.833 | 39 | 33 |. 36 
10.313 | 45 | 30 | 33 | 48 10.855 | 45 | 19 | 22 | 48 
10.324 | 45 | 19 | 17 | 39 10.860 | 30 | 17 | 24 | 39 
10.340 | 48 | 21 | 19 | 42 10.867 | 39 | 19 | 27 | 51 
10.353 51 | 24 | 19 | 39 10.875 51 | 27 | 19: 38 
10.362 45 | 19 | 21 | 48 10.884 48 | 21 | 20 | 42 
10.370 | 42 | 27 | 24 | 36 10.889 | 42 | 18 | 21 | 45 
10.378 39 | 17 | 19 | 42 10.900 45 | 17 | 21 | 51 
10.385 | 45 | 30 | 27 | 39 10.909 , 36,39 | .. | 33 
10.390 |4« | 22 | 20 | 42 || 10.913 | 55 | 24 | 20 | 42 


10.400 
10.408 
10.413 
10.421 
10.431 
10.440 
10.446 
10.452 
10.462 
10.476 
10.490 


10.505 
10.515 
10.519 
10.526 
10.547 


10.577 
10.582 
10.588 
10.593 
10.601 
10.607 
10.614 








Lead of 
Spiral 
in Inches 














A 
В 
D 
C 


TABLE OF LEADS, STANDARD DRIVING MECHANISM 








fo 





TABLE OF LEADS (11.703 to 13.303) 











Lead of Lead of Lead of 
Spiral A | в сто Spiral A | В. 2| -D Spiral A | B | C | D 
in Inches in Inches in Inches 


























11.703 | 42 | 19 | 27 | 51 12.217 | 45 | 17 | 18 | 39 12.745 | 45 | 27 | 39 | 51 
11.719 | 45 | 24 | 30 | 48 12.222 | 33 | 39] .. | 27 12.750 | 51 | 30 | 27 | 36 
11.729 |39 | 19 | 24 | 42 12.235 | 51 | 22 | 19 | 36 12.759 | 55 | 21 | 19 | 39 
11.733 | 48 | 20 | 22 | 45 12.245 | 45 | 21 | 24 | 42 12.768 | 39 | 24 | 33 | 42 
11.743 | 51 | 19 | 21 | 48 12.250 | 42 | 20 | 21 | 36 12.773 | 48 | 17 | 19 | 42 





11.748 | 42 | 22 | 24 | 39 12.273 | 27 | 42 | .. | 22 12.784 | 45 | 22 | 30 | 48 
11.752 | 55 | 24 | 20 | 39 12.281 | 42 | 19 | 20 | 36 12.795 | 60 | 27 | 19 | 33 
11.765 | 20 | 48 | .. | 17 12.303 | 51 | 19 | 22 | 48 12.800 | 48 | 20 | 24 | 45 





11.769 | 51 | 30 | 27 | 39 12.308 | 42 | 21 | 24 | 39 12.806 | 55 | 17 | 19 | 48 
11.777 | 45 | 22 | 19 | 33 12.316 | 39 | 19 | 27 | 45 12.817 |51 21, 19 | 36 
11.789 | 42 | 19 | 24 | 45 12.325 | 55 | 21 | 24 | 51 12.821 | 55 | 22 | 20 | 39 
11.806 | 55 | 22 | 17 | 36 12.338 | 60 | 22 | 19 | 42 12.829 | 39 | 19 | 30 | 48 
11.813 | 42 | 20 | 27 | 48 12.346 | 60 | 27 | 20 | 36 12.834 | 48 | 22 | 30 | 51 
11.818 | 39 | 36 | .. | 33 12.353 | 21 | 45] .. | 17 12.857 | 27 | 45] .. | 21 
11.831 | 51 | 21 | 19 | 39 12.364 | 51 | 22 | 24 | 45 12.866 | 55 | 19 | 20 | 45 
11.842 | 45 | 19 | 24 | 48 12.375 | 33 | 24 | 27 | 30 12.879 | 51 | 33 | 30 | 36 
11.846 | 42 | 30 | 33 | 39 12.381 | 39 | 27 | 36 | 42 12.891 | 45 | 24 | 33 | 48 
11.852 | 48 | 27 | 24 | 36 12.389 | 51 | 19 | 18 | 39 12.896 | 45 | 17 | 19 | 39 
11.863 | 33 | 17 | 22 | 36 12.397 | 45 | 22 | 20 | 33 12.904 | 39 | 17 | 27 | 48 
11.868 | 36 | 21 | 27 | 39 12.409 | 39 | 22 | 21 | 30 12.919 | 30 | 19 | 27 | 33 
11.875 | 51 | 17 | 19 | 48 12.418 | 60 | 18 | 19 | 51 12.923 | 42 | 20 | 24 | 39 
11.883 | 55 | 27 | 21 | 36 12.423 | 51 | 20 | 19 | 39 12.929 | 48 | 27 | 24 | 33 
11.889 | 48 | 19 | 24 | 51 12.434 | 42 | 19 | 27 | 48 12.941 | 22 | 45 | .. | 17 
11.895 | 42 | 27 | 39 | 51 12.440 | 55 | 20 | 19 | 42 12.952 | 51 | 21 | 24 | 45 
11.900 | 51 | 20 | 21 | 45 12.449 | 55 | 27 | 22 | 36 12.963 | 55 | 27 | 21 | 33 
11.905 | 45 | 27 | 30 | 42 12.457 | 45 | 17 | 24 | 51 12.981 | 45 | 24 | 27 | 39 
11.912 | 36 | 17 | 27 | 48 12.462 | 36 | 20 | 27 | 39 12.991 | 48 | 18 | 19 | 39 
11.917 | 39 | 30 | 33 | 36 12.467 | 51 | 20 | 22 | 45 13.000 | 39 | 36 | .. | 30 
11.922 | 48 | 17 | 19 | 45 12.472 | 55 | 21 | 20 | 42 13.017 | 45 | 22 | 21 | 33 
11.932 | 42 | 22 | 30 | 48 12.479 | 33 | 17 | 27 | 42 13.026 | 36 | 19 | 33 | 48 
11.939 | 39 | 21 | 27 | 42 12.487 | 55 | 19 | 22 | 51 13.032 | 36 | 17 | 24 | 39 
11.946 | 33 | 17 | 24 | 39 12.500 | 45 | 33 | .. | 36 13.040 | 51 | 22 | 27 | 48 
11.953 | 51 | 24 | 27 | 48 12.513 | 39 | 22 | 36 | 51 13.061 | 48 | 21 | 24 | 42 
11.963 | 51 | 18 | 19 | 45 12.526 | 51 | 19 | 21 | 45 13.072 | 60 | 18 | 20 | 51 
11.973 | 48 | 21 | 22 | 42 12.536 | 55 | 27 | 24 | 39 13.080 | 42 | 17 | 27 | 51 
11.983 | 55 | 18 | 20 | 51 12.544 | 39 | 19 | 22 | 36 13.095 | 45 | 27 | 33 | 42 
11.987 | 51 | 24 | 22 | 39 12.549 | 48 | 18 | 24 | 51 13.109 | 39 | 21 | 36 | 51 
12.000 | 36 | 39 | .. | 30 12.557 | 39 | 33 | 51 | 48 13.117 |36 | 19 | 27 | 39 
12.004 | 55 | 21 | 22 | 48 12.564 | 42 | 18 | 21 | 39 13.125 | 42 | 24 | 36 | 48 
12.017 | 39 | 21 | 33 | 51 12.571 | 36 | 21 | 33 | 45 13.131 | 39 | 27 | 30 | 33 
12.024 | 33 | 19 | 27 | 39 12.582 | 55 | 18 | 21 | 51 13.149 | 45 | 22 | 27 | 42 
12.031 | 42 | 24 | 33 | 48 12.587 | 45 | 33 | 36 | 39 13.162 | 42 | 27 | 33 | 39 
12.037 | 39 | 27 | 30 | 36 12.593 | 51 | 27 | 24 | 36 13.176 | 42 | 17 | 24 | 45 
12.042 | 51 | 20 | 17 | 36 12.600 | 42 | 20 | 27 | 45 13.181 | 55 | 18 | 22 | 51 
12.053 | 55 | 17 | 19 | 51 12.606 | 39 | 33 | 48 | 45 13.187 | 36 | 21 | 30 | 39 
12.057 |36 | 19 | 21 | 33 12.618 | 55 | 19 | 17 | 39 13.195 | 39 | 19 | 27 | 42 
12.063 | 60 | 21 | 19 | 45 12.632 | 24 | 45 |.. | 19 13.200 | 36 | 20 | 33 | 45 
12.074 | 39 | 19 | 30 | 51 12.639 | 42 | 27 | 39 | 48 13.209 | 39 | 17 | 19 | 33 
12.088 | 33 | 21 | 30 | 39 12.656 | 45 | 20 | 27 | 48 13.217 | 42 | 22 | 27 | 39 
12.095 | 55 | 24 | 19 | 36 12.662 | 39 | 22 | 30 | 42 13.223 | 48 | 22 | 20 | 33 
12.101 | 48 | 21 | 27 | 51 12.667 | 60 | 20 | 19 | 45 13.233 | 48 | 19 | 22 | 42 
12.108 | 39 | 17 | 19 | 36 12.675 | 51 | 19 | 17 | 36 13.241 | 39 | 27 | 33 | 36 
12.115 | 42| 24 | 27 | 39 12.687 | 55 | 17 | 20 | 51 13.247 | 51 | 22 | 24 | 42 
12.121 | 60 | 22 | 20 | 45 12.692 | 45 | 30 | 33 | 39 13.263 | 42 | 19 | 27 | 45 
12.133 | 42 | 30 | 39 | 45 12.698 | 48 | 27 | 30 | 42 13.268 | 55 | 19 | 22 | 48 
12.149 | 42 | 22 | 21 | 33 12.706 | 36 | 17 | 27 | 45 13.281 | 51 | 24 | 30 | 48 
12.179 | 60 | 24 | 19 | 39 12.721 | 51 | 21 | 22 | 42 13.287 | 48 | 17 | 24 | 51 
12.188 | 39 | 22 | 33 | 48 12.727 | 42 | 36 | .. | 33 13.295 | 39 | 22 | 36 | 48 
12.201 ' 45 | 19 ' 17 ' 33 12.731 ! 55 | 24 ! 20 | 36 1 13.303 | 42 ! 17 ! 21! 39 




































































CINCINNATI ML and MI MILLING MACHINES 








TABLE OF LEADS 


(13.322 to 15.231) 








Lead of 


Spiral 


in Inches 


13.322 
13.333 
13.347 
13.357 
13.368 
13.375 
13.382 
13.388 
13.397 
13.406 
13.421 
13.431 
13.439 
13.445 
13.458 
13.468 
13.474 
13.481 
13.492 
13.500 
13.509 
13.523 
13.534 
13.542 
13.571 
13.580 
13.600 
13.61 
13.622 
13.636 
13.660 
13.670 
13.675 
13.684 





А | B | C | D 

















Lead of 


Spiral 


in Inches 


13.929 
13.937 
13.956 
13.971 
13.986 
14.000 
14.005 
14.014 
14.020 
14.026 
14.035 
14.060 
14.066 
14.074 
14.103 
14.112 
14.118 
14.141 
14.152 
14.161 
14.167 
14.182 
14.211 
14.219 
14.225 
14.251 
14.259 
14.266 
14.286 
14.300 
14.316 
14.338 
14.344 
14.351 
14.359 
14.379 
14.385 
14.394 
14.400 
14.405 
14.412 
14.423 
14.429 
14.436 
14.444 
14.453 
14.464 
14.474 
14.480 
14.489 
14.504 





А [в 





с |p 

















Lead of 

Spiral A | B с D 
in Inches 

14.592 | 39 | 21 | 33 | 42 
14.599 | 42 | 22 | 39 | 51 
14.609 | 51 | 24 | 33 | 48 
14.615 | 60 | 20 | 19 | 39 
14.625 | 39 | 30 | 27 | 24 
14.636 | 55 | 17 | 19 | 42 
14.641 51 | 19 | 18 | 33 
14.652 | 60 | 21 | 20 | 39 
14.661 36 | 17 | 27 | 39 
14.667 | 55 | 20 | 24 | 45 
14.682 | 51 | 20 | 19 | 33 
14.694 | 48 | 21 | 27 | 42 
14.706 | 45 | 18 | 30 | 51 
14.712 | 51 | 24 | 27 | 39 
14.727 | 36 | 22 | 27 | 30 
14.737 | 42 | 19 | 30 | 45 
14.748 | 39 | 17 | 27 | 42 
14.752 | 51 | 22 | 21 | 33 
14.769 | 48 | 20 | 24 | 39 
14.774 | 55 | 21 | 22 | 39 
14.790 | 48 | 21 | 33 | 51 
14.803 | 45 | 19 | 30 | 48 
14.808 | 42 | 24 | 33 | 39 
14.815 | 55 | 27 | 24 | 33 
14.824 | 42 | 17 | 27 | 45 
14.835 | 45 | 21 | 27 | 39 
14.841 5151-27 | 88. | 42 
14.850 | 33 | 20 | 27 | 30 
14.861 48 | 19 | 30 | 51 
14.875 | 51 | 20 | 21 | 36 
14.886 | 55 | 18 | 19 | 39 
14.890 | 45 | 17 | 27 | 48 
14.896 | 39 | 36 | 33 | 24 
14.903 | 51 | 22 | 27 | 42 
14.928 | 39 | 19 | 24 | 33 
14.938 | 55 | 27 | 22 | 30 
14.945 | 51 | 21 | 24 | 39 
14.954 | 51 | 18 | 19 | 36 
14.966 | 55 | 21 | 24 | 42 
14.973 | 42 | 17 | 20 | 33 
15.000 | 45 | 36 | .. | 30 
15.038 | 60 | 19 | 20 | 42 
15.043 | 48 | 27 | 33 | 39 
15.053 | 39 | 19 | 33 | 45 
15.059 | 48 | 17 | 24 | 45 
15.072 | 45 | 19 | 21 | 33 
15.079 | 60 | 21 | 19 | 36 
15.098 | 55 | 17 | 21 | 45 
15.105 | 48 | 22 | 27 | 39 
15.111 51 | 30 | 24 | 27 
15.126 | 45 | 21 | 36 | 51 
15.152 | 45 | 33 | 30 | 27 
15.158 | 48 | 19 | 27 | 45 
15.167 | 42 | 36 | 39 | 30 
15.179 | 51 | 24 | 30 | 42 
15.195 | 39 | 22 | 36 | 42 
15.204 | 42 | 17 | 24 | 39 
15.225 | 55 | 17 | 24 | 51 
15.231 36 1 20 | 33 | 39 














Lead of 
Spiral 
in Inches 


15.241 
15.256 
15.273 
15.278 
15.294 
15.300 
15.306 
15.311 
15.321 
15.338 
15.354 
15.385 
15.395 
15.400 
15.407 
15.429 
15.439 
15.441 
15.455 
15.469 
15.476 
15.502 
15.513 
15.529 
15.547 
15.556 
15.571 
15.577 
15.587 
15.600 
15.612 
15.620 
15.625 
15.632 
15.642 
15.658 
15.670 
15.686 
15.692 
15.714 
15.724 
15.734 
15.741 
15.750 
15.762 
15.772 
15.789 
15.817 
15.824 
15.833 
15.865 
15.873 
15.882 








TABLE OF LEADS, STANDARD DRIVING MECHANISM 



































TABLE OF LEADS (15.241 to 17.550) 
Lead of Lead of 
[вс р Spiral А|в|о|р Spiral вор 
in Inches in Inches 
45 | 17 | 19 | 83 15.966 | 60 | 17 | 19 | 42 16.783 | 48 | 22 | 30 | 39 
51 | 18 | 21 | 39 15.983 | 51 | 27 | 33 | 39 16.794 | 39 | 19 | 27 | 33 
42 | 33 | 36 | 30 16.000 | 48 | 36 | .. | 30 16.800 | 42 | 20 | 36 | 45 
55 | 24 | 24 | 36 16.032 | 36 | 19 | 33 | 39 16.806 | 55 | 30 | 33 | 36 
42 | 21 | 39 | 51 16.042 | 42 | 36 | 33 | 24 16.813 | 51 | 21 | 27 | 39 
51 | 20 | 27 | 45 16.049 | 51 | 22 | 27 | 39 16.824 | 39 | 17 | 33 | 45 
45 | 21 | 30 | 42 16.071 45 | 24 | 36 | 42 16.837 | 45 | 21 | 33 | 42 
48 | 19 | 20 | 33 16.082 | 55 | 19 | 20 | 36 16.845 | 45 | 22 | 42 | 51 
39 | 20 | 33 | 42 16.105 | 51 | 19 | 27 | 45 16.852 | 42 | 36 | 39 | 27 
51 | 19 | 24 | 42 16.117 | 55 | 21 | 24 | 39 16.859 | 51 | 22 | 24 | 33 
48 | 18 | 19 | 33 16.127 | 55 | 18 | 19 | 36 16.875 | 45 | 24 | 27 | 30 
45 | 39 | 36 | 27 16.134 | 48 | 21 | 36 | 51 16.886 | 55 | 19 | 21 | 36 
39 | 19 | 36 | 48 16.150 | 51 | 20 | 19 | 30 16.904 | 42 | 19 | 39 | 51 
42 | 20 | 33 | 45 16.162 | 48 | 33 | 30 | 27 16.917 | 45 | 19 | 30 | 42 
39 | 27 | 48 | 45 16.176 | 55 17 | 24 | 48 16.923 | 55 | 20 | 24 | 39 
36 | 21 | 27 | 30 16.190 | 51 | 21 | 30 | 45 16.947 | 55 | 17 | 22 | 42 
55 | 19 | 24 | 45 16.200 | 36 | 20 | 27 | 30 16.970 | 42 | 33 | 36 | 27 
42 | 17 | 30 | 48 16.211 42 | 19 | 33 | 45 16.985 | 42 | 17 | 33 | 48 
51 | 86 | .. |-38 16.239 | 60 | 18 | 19 | 39 17.000 | 51 | 36 | .. | 30 
45 | 20 | 33 | 48 16.250 | 39 | 36 | .. | 24 17.017 | 45 | 17 | 27 | 42 
45 | 27 | 39 | 42 16.257 |48 | 17 | 19 | 33 17.028 | 55 | 19 | 30 | 51 
36 | 19 | 27 | 33 16.283 | 55 | 19 | 27 | 48 17.045 | 45 | 33 | 30 | 24 
55 | 20 | 22 | 39 16.290 | 36 | 17 | 30 | 39 17.053 | 36 | 19 | 27 | 30 
36 | 17 | 33 | 45 16.296 | 48 | 27 | 33 | 36 17.063 | 42 | 20 | 39 | 48 
48 | 19 | 24 | 39 16.313 | 51 | 18 | 19 | 33 17.075 | 55 | 17 | 19 | 36 
42:86: | .: |:27 16.327 | 48 | 21 | 30 | 42 17.081 51 | 19 | 21 | 33 
45 | 17 | 30 | 51 16.333 | 42 | 18 | 21 | 30 17.094 | 60 | 27 | 30 | 39 
45 | 20 | 27 | 39 16.346 | 51 | 24 | 30 | 39 17.105 | 39 | 19 | 30 | 36 
55 | 19 | 21 | 39 16.364 | 36 | 39 | .. | 22 17.112 | 48 | 17 | 20 | 33 
39 | 20 | 36 | 45 16.370 | 39 | 27 | 51 | 45 17.128 | 45 | 17 | 33 | 51 
51 | 21 | 27 | 42 16.387 | 45 | 21 | 39 | 51 17.143 1361539 | 2:5] 21 
42 | 22 | 27 | 33 16.397 | 45 | 19 | 27 | 39 17.172 | 51 | 33 | 30 | 27 
45 | 36 | 30 | 24 16.404 | 51 | 19 | 22 | 36 17.182 | 42 | 22 | 27 | 30 
33 | 19 | 27 | 30 16.410 | 48 | 27 | 36 | 39 17.195 | 60 | 17 | 19 | 39 
45 | 22 | 39 | 51 16.421 39 | 19 | 36 | 45 17.206 | 39 | 17 | 36 | 48 
51 | 19 | 21 | 36 16.450 | 60 | 21 | 19 | 33 17.225 |36 | 19 | 30 | 33 
55 | 27 | 30 | 39 16.471 42 | 17 | 30 | 45 17.236 | 55 | 27 | 33 | 39 
48 | 18 | 30 | 51 16.484 45 | 21 | 30 | 39 17.255 | 55 | 17 | 24 | 45 
51 | 20 | 24 | 39 16.500 | 33 | 36 | .. | 20 17.273 | 51 | 17 | 19 | 33 
48 | 24 | 33 | 42 16.508 | 48 | 27 | 39 | 42 17.308 | 45 | 24 | 36 | 39 
89 | 395) | 21 16.518 | 51 | 19 | 24 | 39 17.316 | 60 | 21 | 20 | 33 
45 | 22 | 30 | 39 16.529 | 60 | 22 | 20 | 33 17.326 | 36 | 17 | 27 | 33 
51 | 27 | 30 | 36 16.544 | 45 | 17 | 30 | 48 17.333 | 48 | 36 | 39 | 30 
42 | 24 | 27 | 30 16.558 | 51 | 22 | 30 | 42 17.347 | 51 | 21 | 30 | 42 
55 | 17 | 19 | 39 16.579 | 42 | 19 | 36 | 48 17.355 | 42 | 33 | 30 | 22 
39 | 17 | 33 | 48 16.593 | 42 | 27 | 48 | 45 17.368 |;/88.|:89.||-:<7|219 
80 |24271 771 319 16.609 | 48 | 17 | 30 | 51 17.376 | 48 | 17 | 24 | 39 
55|17 | 22 | 45 16.615 | 48 | 20 | 27 | 39 17.386 | 51 | 24 | 27 | 33 
48 | 21 | 27 | 39 16.623 | 48 | 21 | 24 | 33 17.411 45 | 24 | 39 | 42 
51 | 17 | 19 | 36 16.639 | 36 | 17 | 33 | 42 17.421 55 | 17 | 21 | 39 
45 | 24 | 33 | 39 16.667 | 45 | 36| .. | 27 17.439 | 42 | 17 | 36 | 51 
55 | 21 | 20 | 33 16.684 | 48 | 22 | 39 | 51 17.455 | 48 | 33 | 36 | 30 
217 42. 5. | AUT 16.696 | 51 | 24 | 33 | 42 17.471 33 | 17 | 27 | 30 
39 | 30 | 33 | 27 16.705 | 42 | 22 | 21 | 24 17.479 | 48 | 21 | 39 | 51 
42 | 33 | 30 | 24 16.714 | 39 | 20 | 36 | 42 17.490 | 48 | 19 | 27 | 39 
39 | 21 | 36 | 42 16.725 | 39 | 19 | 22 | 27 17.500 | 42 | 39 | .. | 24 
48 | 17 | 22 | 39 16.736 | 45 | 22 | 27 | 33 17.531 51 | 20 | 33 | 48 
51 | 20 | 30 | 48 16.762 | 48 | 21 | 33 | 45 17.540 | 39 | 27 | 51 | 42 
39 | 22127180 16.776 | БІ | 19 ! 30 ! 48 17.550 | 39 | 20 | 27 | 30 














CINCINNATI ML and MI MILLING MACHINES 








Lead of 
Spiral 
in Inches 


17.582 
17.593 
17.600 
17.622 
17.630 
17.647 
17.654 
17.662 
17.679 
17.690 
17.708 
17.727 
17.763 
17.778 
17.810 
17.824 
17.832 
17.843 
17.851 
17.857 
17.875 
17.898 
17.919 
17.949 
17.959 
17.968 
17.981 
18.000 
18.006 
18.025 
18.030 
18.045 
18.056 
18.086 
18.092 
18.100 
18.111 
18.118 
18.132 
18.151 
18.182 
18.200 
18.219 
18.250 
18.270 
18.286 
18.308 
18.326 
18 333 
18.353 
18.367 
18.373 
18.384 
18.409 
18.421 
18.454 
18.462 
18.474 
18.487 





















































lo 
TABLE OF LEADS (17.582 to 20.588) 
Lead of Lead of 
«в ср Spiral „|в|с|р Spiral A[n|c|n 
in Inehes in Inches 
48 | 21 | 30 | 39 18.519 | 60 | 27 | 30 | 36 19.479 | 51 | 24 | 33 55 
60 | 18 | 19 | 36 18.529 | 42 | 17 | 36 | 48 19.500 | 39 | 36 | .. | 20 
48 | 20 | 33 | 45 18.545 | 51 | 30 | 36 | 33 19.522 |51| 19 | 24 | 33 
42 | 39 | 36 | 22 18.571 39 | 36 21 19.548 |48 | 17 | 27 | 39 
42 | 27 | 5) | 45 18.583 51 19 | 27 | 39 19.556 | 48 | 30 | 33 | 27 
ЗОО |? 18.595 |45 | 22 | 30 | 33 19.592 | 48 | 21 | 36 | 42 
51 | 20 | 27 | 39 18.609 | 45 | 19 | 33 | 42 19.608 | 60 | 17 | 20 | 36 
БІ 121 | 24 |183 18.627 | 60 | 17 | 19 | 36 19.615 | 51 | 24 | 36 | 39 
45 | 20 | 33 | 42 18.660 | 39 | 19 | 30 | 33 19.636 | 48 | 22 | 27 | 30 
55 | 19 | 22 | 36 18.673 | 55 | 27 | 33 | 36 19.643 | 33 | 21 | 30 | 24 
51 | 24 | 30 | 36 18.685 | 45 | 17 | 36 | 51 19.664 | 39 | 17 | 36 | 42 
895183018 | 22 18.700 | 51 | 20 | 33 | 45 19.684 | 51 | 19 | 33 | 45 
45 | 19 | 36 | 48 18.707 |55 21 | 30 | 42 19.697 | 45 | 33 | 39 | 27 
Е 18.731 55 | 19 | 38 | 51 19.732 | 51 | 24 | 39 | 42 
51 | 21 1 33 | 45 18.750 | 45 | 36 24 19.744 | 42 | 18 | 33 | 39 
55718 | 217 86 18.770 | 39 | 17 | 27 | 33 19.765 | 42 | 17 | 36 | 45 
51 | 22 | 30 | 39 18.803 | 55 | 18 | 24 | 39 19.780 | 45 | 21 | 36 | 39 
42 | 18 | 39 | 51 18.816 | 39 | 19 | 33 | 36 19.800 | 36 | 30 | 33 | 20 
48 | 22 | 27 | 38 18.824 | 48 | 18 | 36 | 51 19.810 | 48 | 21 | 39 | 45 
60 | 24 | 30 | 42 18.857 | 48 | 20 | 33 | 42 19.835 | 48 | 22 | 30 | 33 
39 | 30 | 38 | 24 18.873 | 55 | 17 | 21 | 36 19.850 | 48 | 19 | 33 | 42 
45 | 22 | 42 | 48 18.881 45 | 22 | 36 | 39 19.861 39 |727. | 33 | 24 
86 | 17 | 33 | 39 18.889 | 51 | 33 27 19.870 | 51 | 22 | 36 | 42 
45 | 39 | 42 | 27 18.900 | 42 | 20 | 27 | 30 19.895 | 42 | 19 | 27 | 30 
48 | 21 | 33 | 42 18.909 | 48 | 33 | 39 | 30 19.910 | 55 | 17 | 24 | 39 
42:'17 | 24 | 88 18.947 | 36 | 39 19 19.922 | 45 | 24 | 51 | 48 
51 | 24 | 33 | 39 18.958 | 42 | 36 | 39 | 24 19.931 48 | 17 | 36 | 51 
36 | 39 | .. | 20 18.967 | 51 22 | 27 | 38 20.000 | 48 | 36 | .. | 24 
55 | 24 | 33 | 42 18.994 | 45 | 22 | 39 | 42 20.040 | 45 | 19 | 33 | 39 
89 | 17 | 33 | 42 19.031 55 | 17 | 30 | 51 20.074 | 42 | 17 | 39 | 48 
51 | 18 | 21 | 33 19.038 | 45 | 20 | 33 | 39 20.096 | 42 | 19 | 30 | 33 
48 | 19 | 30 | 42 19.048 | 55 | 21 | 24 | 33 20.132 | 51 | 19 | 36 | 48 
45 | 36 | 39 | 27 19.059 | 36 | 17 | 27 | 30 20.147 | 55 | 21 | 30 | 39 
42 | 19 | 27 | 38 19.082 | 51 | 21 | 33 | 42 20.167 | 55 | 20 | 22 | 30 
55 | 19 | 30 | 48 19.091 42 | 36 22 20.192 | 45 | 39 | 42 | 24 
60 | 17 | 20 | 39 19.097 | 55 | 24 | 30 | 36 20.202 | 60 | 27 | 30 | 33 
45 | 19 | 39 | 51 19.118 | 45 | 18 | 39 | 51 20.211 48 | 19 | 24 | 30 
42 | 17 | 88 | 45 19.125 | 51 | 24 | 27 | 30 20.222 | 42 | 30 | 39 | 27 
45 ! 21 | 33 | 39 19.139 | 60 | 19 | 20 | 33 20.238 | 51 | 21 | 30 | 36 
48 | 17 | 27 | 42 19.145 |48 | 39 | 42 | 27 20.250 | 45 | 20 | 27 | 30 
48 | 33 | 30 | 24 19.158 | 42 | 19 | 39 | 45 20.260 | 39 | 33 | 36 | 21 
42 | 20 | 39 | 45 19.173 | 51 | 19 | 30 | 42 20. 301 45 | 19 | 36 | 42 
45 | 19 | 30 | 39 19.192 | 60 | 18 | 19 | 33 20.321 60.1317 | 19 | 38 
55 | 17 | 22 | 39 19.206 | 55 | 21 33 | 45 20.342 | 42 | 27 | 51 | 39 
48 | 17 | 33 | 51 19.231 55 | 22 | 30 | 39 20.362 | 45 | 17 | 30 | 39 
48 | 21 | 36 | 45 19.243 | 45 | 19 | 39 | 48 20.370 |-55.| 33 | .. | 27 
42 | 30 | 51 | 39 19.250 | 42 | 30 | 33 | 24 20.392 | 48 | 18 | 39 | 51 
45 | 17 | 27 | 39 19.259 | 48 | 36 | 39 | 27 20.400 | 51 | 20 | 24 | 30 
DOs |0887) 22 |280 19.286 | 45 | 21 | 27 | 30 20.408 | 60 | 21 | 30 | 42 
39 | 17 | 36 | 45 19.298 | 55 | 19 | 30 | 45 20.433 | 55 | 19 | 36 | 51 
45 | 21 | 36 | 42 19.319 48 | 19 | 39 | 51 20.455 | 45 | 36 | .. | 22 
48 | 19 | 24 | 33 19.341 48 | 21 | 33 | 39 20.463 | 51 | 36 | 39 | 27 
42 | 33 | 39 | 27 19.378 | 45 | 19 | 27 | 33 20.513 | 45 | 27 | 48 | 39 
45 | 22| 27 1180 19.385 | 42 | 20 | 36 | 39 20.526 | 39 | 36 | .. | 19 
55 | 19:21: | 38 19.394 | 48 | 33 | 36 | 27 20.535 | 48 | 17 | 24 | 33 
51 | 19 | 33 | 48 19.412 | 33 | 36 17 20.549 | 51 | 21 | 33 | 39 
48 | 24 | 36 | 39 19.429 | 51 | 21 | 36 | 45 20.571 48 | 21 | 27 | 30 
39 | 19 | 27 | 30 19.433 | 48 | 19 | 30 | 39 20.578 | 55 | 21 | 33 | 42 
55 ! 17 ! 24 ! 42 19.444 ! 45 ! 36 ! 42 ! 27 20.588 | 55! 17 | 21 | 33 

















Lead of 
Spiral 
in Inches 


20.606 
20.625 
20.635 
20.648 
20.670 
20.682 
20.706 
20.719 
20.741 
20.769 
20.778 
20.798 
20.805 
20.816 
20.826 
20.833 
20.842 
20.856 
20.864 
20.905 
20.934 
20.952 
20.979 








A 
B 
D 
с 


TABLE ОЕ LEADS, STANDARD DRIVING MECHANISM 





TABLE OF LEADS 








Lead of 
| B | C | D Spiral 

in Inches 

33 a | 27 21.857 
30 | 33 | 24 21.862 
21 | 30 | 27 21.875 
19 | 30 | 39 21.895 
19 | 27 | 38 21.962 
33 | 39 | 24 21.978 
17 | 38 | 45 22.000 
20 | 39 | 48 22.028 
36 | 42 | 27 22.037 
20 | 36 | 39 22.059 
30 | 33 | 27 22.068 
17 | 88 | 42 22.078 
19 | 42 | 51 22.105 
21 | 36 | 42 22.154 
38 | 36 | 22 22.185 
27 | 30 | 24 22 222 
30 | 33 | 19 22.235 
17 | 30 | 33 22.243 
22 | 27 | 30 22.262 
17 | 33 | 39 22.286 
17 | 33 | 51 22.313 
21 | 33 | 36 22.323 
22 | 30 | 39 22. 344 
39 | .. | 20 22.368 
33 | 39 | 27 22.392 
17 | 33 | 36 22.400 
19 | 24 | 33 22.418 
22 | 30 | 33 22.449 
21 | 36 | 39 22.460 
20 | 30 | 39 22.500 
39 | .. | 17 22.551 
33 | 42 | 27 22.564 
19 | 22 | 30 22.579 
33 | .. | 24 22.588 
30 | 36 | 22 22.626 
19 | 27 | 30 22.667 
30 | 36 | 27 22.689 
19 | 33 | 39 22.698 
27 | 33 | 24 22.713 
22 | 36 | 39 22.727 
17 | 39 | 45 22.737 
36 | .. | 21 22.744 
30 | 33 | 20 22.750 
19 | 36 | 45 22.768 
17 | 39 | 48 22.805 
22 | 39 | 42 22.837 
24 | 42 | 39 22.857 
20 | 33 | 39 22.885 
17 | 39 | 51 22.909 
20 | 33 | 42 22.917 
33 | 42 | 30 22 941 
19 | 86 | 42 22.967 
36 | .. | 18 23.008 
19 | 36 | 48 23.021 
17 | 30 | 39 23.077 
18 | 30 | 39 23.100 
19 | 39 | 48 23.111 
83 | wre | 22 23.158 
21 | 30 | 36 23.182 





(20.606 to 24.740) 


























Lead of 


Spiral 


in Inches 


23.214 
23.253 
23.269 
23.294 
23.320 
23.333 
23.375 
23.400 
23.437 
23.459 
23.487 
23.504 

















Lead of 
Spiral 
in Inches 


24.750 
24.762 
24.777 
24.793 
24.826 
24.887 
24.914 
24.925 
24.935 
24.965 
25.000 
25.027 
25.053 
25.088 
25.114 
25.143 
25.175 
25.200 
25.210 
25.235 
25.263 
25.278 
25.289 
25.325 
25.385 
25.397 
25.412 
25.420 
25.455 
25.463 
25.490 
25.500 
25.536 
25.568 
25.641 
25.658 
25.668 
25.714 
25.758 
25.785 
25.837 
25.846 
25.855 
25.882 
25.905 
25.926 
25.972 
26.000 
26.020 
26.033 
26.053 
26.063 
26.124 
26.154 
26.182 
26.218 
26.250 
26.287 
26 310 





CINCINNATI ML and MI MILLING MACHINES 








TABLE OF LEADS 


[вс р 








Lead of 
Spiral 
in Inches 


26.353 
26.374 
26.400 
26.442 
26.471 
26.494 
26.526 
26.535 
26.591 
26.644 
26.667 
26.714 
26.748 











(24.750 «о 30.390) 
Lead of 
A | B | c | D Spiral 
in Inches 
48 | 17 | 42 | 45 28 .373 
48 | 21 | 45 | 39 28.421 
48 | 30 | 33 | 20 28.437 
45 | 24 | 55 | 39 28.507 
45 | 367) Ges | Pi 28.519 
51 | 33 | 36 | 21 28.547 
42 | 30 | 36 | 19 28.571 
55 | 19 | 33 | 36 28.636 
45 | 30 | 89 | 22 28.676 
55 | 17 | 42 | 51 28.701 
48:86: | = | 18 28.718 
51 | 30 | 33 | 21 28.737 
51 | 22 | 45 | 39 28.759 
42 | 36 | 39 | 17 28.810 
45 | 21 | 30 | 24 28.875 
39 | 24 | 33 | 20 28.889 
51 | 33| =. 119 28.907 
55 | 19 | 89 | 42 28.947 
42 | 33 | 36 | 17 28.977 
51 1-21 | 30 27 29.079 
45 | 30 | 36 | 20 29.091 
42 | 27 | 33 | 19 29.101 
51 | 33 | 42 | 24 29.118 
48 | 19 | 45 | 42 29.143 
55 | 24 | 39 | 38 29.167 
60 | 17 | 30 | 39 29.198 
12: 17. |388: |80 29.221 
48 | 19 | 42 | 39 29.250 
48 | 33 | 45 | 24 29.282 
42 | 30 | 39 | 20 29.333 
39 | 27 | 36 | 19 29 412 
51 | 88 | 39 | 22 29 423 
48 | 80 | 36 | 21 29 474 
51 | 20 | 42 | 39 29.504 
55 | 88|.. | 20 29 526 
39 | 30 | 36 | 17 29.545 
48 | 33 | 36 | 19 29.605 
42 | 27 | 39 | 22 29.630 
45 | 19 | 42 | 36 29.657 
48 | 20 | 45 | 39 29.683 
55 | 17 | 36 | 42 29.714 
51 | 21 | 48 | 42 29.750 
48 | 33 | 42 | 22 29.774 
48 | 30 | 33 | 19 29 792 
51 | 30 | 36 | 22 29 825 
45 | 30 | 39 | 2! 29.864 
48: | 27 |:88:|:21 29.890 
45 | 33 | 39 | 19 30.000 
55 | 27 | 33 | 24 30.042 
51 | 21 | 45 | 39 30.136 
55 | 17 | 39 | 45 30 144 
51 | 30 | 33 | 20 30.196 
48 | 19 | 30 | 27 30.222 
45 | 24 | 36 | 24 30.252 
39 | 24 | 33 | 19 30.303 
48; E305]. 7 30.316 
60 | 27 | 42 | 33 30.333 
55 | 17 | 42 | 48 30.357 
51 | 27 | 33 ! 22 30.390 











TABLE OF LEADS, STANDARD DRIVING MECHANISM 





TABLE OF LEADS 





(30.407 to 37.227) 


е 








Lead of 
Spiral 
in Inches 


30.407 
30.450 
30.476 
30.513 
30.545 
30 556 
30.588 
30.600 
30.643 
30.677 
30.694 
30.769 
30.789 
30.802 
30.882 
30.909 
30.937 












































Lead of Lead of 
ків|с|в Spiral к|в|с|в Spiral 

in Inches in Inches 
48 | 17 | 42 | 39 32.566 | 45 | 24 | 33 | 19 34.895 
55 | 17 | 48 | 51 32.579 | 48 | 17 | 45 | 39 34.921 
48 | 27 | 36 | 21 32.692 | 51 | 18 | 45 | 39 35.000 
51 | 18 | 42 | 39 32.727 -|251:1 83 | 86 | 17 35.049 
48 | 30 | 42 | 22 32.738 | 55 | 21 | 30 | 24 35.065 
55 | 24 | 36 | 27 32.807 | 51 | 27 | 33 | 19 35.079 
39 | 17 | 36 | 27 32.842 | 48 | 30 | 39 | 19 35.088 
51 | 30 | 36 | 20 32.906 | 55 | 18 | 42 | 39 35.188 
89 | 20 | 33 | 21 32.941 42 | 27 | 36 | 17 35.256 
51 | 19 | 48 | 42 33.000 | 48 | 24 | 33 | 20 35.294 
51 | 27 | 39 | 24 33.016 | 48 | 27 | 39 | 21 35.325 
48 | 18 | 45 | 39 33.036 | 51 | 19 | 48 | 39 35.357 
45 | 30 | 39 | 19 33.056 | 51 | 27 | 42 | 24 35.368 
48 | 33 | 36 | 17 33.088 | 45 | 17 | 30 | 24 35.380 
45 | 36 | 42 | 17 33.117 | 51 |21 | 30 | 22 35.417 
БІ | 27 | 86 | 92 33.158 | 45 | 30 | 42 | 19 35.455 
45 | 24 | 33 | 20 33.239 | 45 | 24 | 39 | 22 35.526 
45 | 27 | 39 | 21 33.277 | 36.| 177! 88 | 21 35.556 
51 | 19 | 45 | 89 33.333 | 55 | 27 | 36 | 22 35.588 
42 | 24 | 39 | 22 33.369 | 48 | 33 | 39 | 17 35.648 
48 7 | 33 | 30 33.393 | 51 | 24 | 33 | 21 35.686 
48 | 27 | 42 | 24 33.429 | 39 | 21 | 36 | 20 35.700 
51 | 27 | 88 | 20 33.485 | 51 | 27 | 39 | 22 35.714 
48 | 30 | 39 | 20 33.553 | 51 | 19 | 30 | 24 35.750 
60 | 24 | 30 | 24 33.589 | 39 | 22 | 36 | 19 35.795 
45 | 33 | 39 | 17 33.611 55 | 27 | 33 | 20 35.921 
51 | 19 | 42 | 36 33.684 | 48 | 27 | 36 | 19 35.936 
55 | 19 | 39 | 36 33.704 | 42 | 27 | 39 | 18 35.948 
51 | 20 | 48 | 39 33.719 | 51 | 22 | 48 | 38 35.962 
55 | 30 | 36 | 21 33.750 | 45 | 24 | 36 | 20 36.000 
51 | 18 | 30 | 27 33.772 | 55 | 19 | 42 | 36 36.012 
45 | 30 | 42 | 20 33.846 | 48 | 20 | 55 | 39 36.050 
48 | 27 | 39 | 22 33.868 39 | 19 | 33 | 20 36.061 
39 | 17 | 33 | 24 33.882 | 48 | 30 | 36 | 17 36.096 
51| 80 | 39 | 21 33.939 | 48 | 27 | 42 | 22 36.111 
51 | 22 | 45 | 33 33.951 55 | 18 | 30 | 27 36.172 
51 | 33 | 39 | 19 33.971 423 T7 | 58821724 36.184 
60 | 21 | 30 | 27 34.000 | 51 | 30 | 48 | 24 36.364 
45 | 30 | 36 | 17 34.048 | 55 | 30 39 | 21 36.397 
45 | 27 | 42 | 22 34.091 55| 22 | 45 | 88 36.429 
55 | 30 | 33 | 19 34.125 | 42 | 24 | 39 | 20 36.474 
51 | 30 | 45 | 24 34.163 | 51 | 19 | 42 | 33 36.491 
389 | 22 | 36 | 20 34.211 45 | 27 | 39 | 19 36.562 
42 | 27 | 39 | 19 34.249 | 51 | 21 | 55 | 39 36.603 
48 | 21 | 42 | 30 34.286 | 48 | 24 | 36 | 21 36.667 
55 | 27 | 33 | 21 34.375 | 55 | 30 | 45 | 24 36.706 
42 | 18 | 33 | 24 34.412 | 45 | 30 | 39 | 17 36.818 
42 | 30 | 39 | 17 34 450 | 48 | 19 | 30 | 22 36.842 
45 | 24 | 36 | 21 34 510 | 48 | 17 | 33 | 27 36.908 
55 | 1971/90 |-27 34 531 51 | 24 | 39 | 24 36.923 
51 | 30 | 36 | 19 34 615 | 51 | 17 | 45 | 39 36.947 
60 | 22 | 39 | 33 34.630 | 51 | 18 | 33 | 27 36.975 
39 | 19| 33-21 34 667 | 48 | 27 | 39 | 20 37.037 
45 | 19 | 30 | 22 34.711 60 | 22 | 42 | 33 37.059 
51 | 17 | 42 | 39 34 737 | 48 | 19 | 33 | 24 37.091 
45 ТТ |°88 |27] 34.773 | 51 | 30 | А5 | 22 37.143 
51: [-27. |86. | 21 34.821 45 | 24 | 39 | 21 37.187 
51 | 80 | 42 | 22 34.842 | 55 | 17 | 42 | 39 37.218 
48 1 24 | 39 ! 24 34 872 !51' 18 | 48 | 39 37.227 














А | B | с | D 





Lead of 
Spiral 
in Inches 


37.240 
37.321 
37 .346 
37.403 
37.500 
37.540 
37.579 
37.632 
37.647 
37.670 
37.714 
37.745 
37.778 
37.812 
37.831 
37.853 
37.895 
37.917 
37.987 
38.182 
38.194 
38.235 








CINCINNATI ML and MI MILLING MACHINES 





TABLE OF LEADS 











(37.240 to 46.324) 








Lead of Lead of 
лв ср Spiral [вс р Spiral 
in Inches in Inches 
55 | 24 | 39 | 24 40.000 | 51 | 27 | 36 | 17 43.105 
60 | 19 | 39 | 33 40.071 51 21 | 881520 43.137 
55 | 18 | 38 | 27 40.104 | 55 | 24 | 42 | 24 43.175 
48 | 22 | 36 | 21 40.147 | 42 | 24 | 39 | 17 43.214 
55 | 24 | 86 | 22 40.191 60 | 19 | 42 | 83 43.308 
39 | 17 | 36 | 22 40.263 | 51 | 24 | 36 | 19 43.333 
51 | 30 | 42 | 19 40.428 | 42 | 22 | 36 | 17 43.421 
55 | 19 | 39 | 30 40.441 55 | 17 | 45 | 36 43.466 
48 | 27 | 36 | 17 40.476 | 51 | 27 | 45 | 21 43.618 
51 | 24 | 39 | 22 40.519 | 48 | 22 | 39 | 21 43.636 
48 | 21 | 33 | 20 40.568 | 51 | 24 | 42 | 22 43.651 
55 | 17 | 42 | 36 40.602 | 45 | 21 | 36 | 19 43.676 
51 | 27 | 48 | 24 40.625 | 60 | 24 | 39 | 24 43.714 
55 | 24 | 33 | 20 40.741 55 | 27 | 42 | 21 43.750 
55 | 27 | 39 | 21 40.765 | 42 | 17 | 33 20 43.797 
39 |17 | 88 | 20 40.784 | 48 | 27 | 39 | 17 43.923 
48 | 30 | 45 | 19 40.800 | 51 | 20 | 48 | 30 43.985 
42 | 24 | 39 | 18 40.909 | 60 | 20 | 30 | 22 44 .000 
45 | 22 | 39 | 21 40.926 | 51 | 27 | 39 | 18 44.074 
48 | 24 | 42 | 22 41.053 | 48 | 24 | 39 | 19 44.118 
55 | 27 | 45 | 24 41.143 | 48 | 21 | 36 | 20 44.136 
45 | 27 | 39 | 17 41.176 | 45 | 27 | 42 | 17 44.211 
51 | 24 | 36 | 20 41.212 | 51 | 27 | 48 | 22 44.289 
45 | 24 | 39 | 19 41.250 | 55 | 24 | 36 | 20 44.318 
55 | 20 | 42 | 30 41.270 | 60 | 21 | 39 | 27 44.370 
48 | 27 | 39 | 18 41.294 | 39 | 17 | 36 | 20 44.444 
45 | 21 | 36 | 20 41.340 | 48 , 22 | 36 | 19 44.471 
55 | 27 | 36 | 19 41.364 | 42 | 22 | 39 | 18 44.485 
51 | 27 | 45 | 22 41.437 | 51 | 24 | 39 | 20 44.524 
45 | 22 | 36 | 19 41.481 48 | 27 | 42 | 18 44.571 
51 | 27 | 39 | 19 41.597 |45| 17 | 33 | 21 44.625 
48 | 17 | 33 | 24 41.667 | 55 | 27 | 45 | 22 44.687 
51 | 30 | 48 | 21 41.684 | 48 | 19 | 33 | 20 44.737 
60 | 24 | 42 | 27 41.711 60 | 17 | 39 | 33 44.785 
51 | 18 | 33 | 24 41.727 | 51 | 22 | 36 | 20 44.920 
5171-30 |-39. | 17 41.754 | 51 | 27 | 42 | 19 45.000 
51 | 19 | 48 | 33 41.786 | 45 | 21 | 39 | 20 45.029 
45 | 20 | 33 | 19 41.813 | 55 | 27 | 39 | 19 45.205 
42 | 22 | 39 | 19 41.905 | 48 | 18 | 33 | 21 45.215 
60 | 17 | 30 | 27 41.986 | 45 | 22 | 39 | 19 45.294 
48 | 22 | 36 | 20 42.000 48 | 24 | 42 | 20 45.333 
50 122 | 33. | 21 42.014 | 55 | 18 | 33 | 24 45.378 
48 | 27 | 42 | 19 42.059 | 55 | 17 39 | 30 45.455 
39 | 17 | 36 | 21 42.105 | 48 | 27 | 45 | 19 45.474 
45 | 24 | 42 | 20 42.180 | 51 | 21 | 33 | 19 45.489 
60 | 22 | 39 | 27 42.308 | 55 17 | 51 | 39 45.500 
51 | 24 | 39 | 21 42.353 | 48 | 30 | 45 | 17 45.536 
55 | 19 | 45 | 33 42.424 | 60 | 22 | 42 | 27 45.614 
48 | 30 | 42 | 17 42.500 | 51 | 27 | 45 | 20 45.714 
551717 |48 | 27 42.545 | 48 | 22| 39 | 20 45.818 
51 | 27 | 42 | 20 42.560 | 55 | 24 | 39 | 21 45.833 
48 | 21 | 33 | 19 42.632 | 45 | 20 | 36 | 19 45.882 
55 | 27 | 39 | 20 42.778 | 55 | 27 | 42 | 20 45.975 
51 | 22 | 36 | 21 42.910 | 42 | 17 | 33 | 19 46.015 
42 | 20 | 36 | 19 42.947 | 51 | 19 | 48 | 30 46.042 
55 | 24 | 33 | 19 42.969 | 55 | 24 | 45 | 24 46.184 
55 | 17 | 48 | 39 43.015 | 45 | 24 | 39 | 17 46.203 
39 | 17 | 33 | 19 43.052 | 51 | 22 | 39 | 21 46.316 
45 | 22 | 39 | 20 43.062 | 60! 19 | 30! 22 46.324 











A 
B 
D 
с 





TABLE ОҒ LEADS, STANDARD DRIVING MECHANISM 

































































TABLE OF LEADS (46.364 to 60.662) 

Lead of Lead of 

Spiral A | вс | D Spiral A | Веј мем в, 

in Inches in Inches 

50.155 | 45 | 19 | 36 | 17 54.643 | 51 | 21 | 45 | 20 
50.227 | 51 | 22 | 39 | 18 54.678 | 55 | 19 | 51 27 
50.329 | 51 | 24 | 45 | 19 54.737 | 48! 19 | 39 | 18 
50.370 | 51 | 27 | 48 | 18 54.902 | 60 | 17 | 42 | 27 
50.417 | 55 | 18 | 33 | 20 55.000 | 55 | 24 48 90 
50.526 | 48 | 21 | 42 | 19 55.059 | 48 | 20 | 39 | 17 
50.649 | 60 | 22 | 39 | 21 55.250 | 51 | 20 | 39 | 18 
50.712 | 42 | 19 | 39 | 17 55.263 | 55 | 22 | 42 | 19 
50.794 | 60 | 21 | 48 | 27 55.462 | 55 | 21 | 36 | 17 
50.824 | 48 | 20 | 36 | 17 55.556 | 60 | 18 | 45 | 27 
50.840 | 55 | 17 | 33 | 21 55.588 | 45 | 20 | 42 | 17 
50.909 | 48 | 22 | 42 | 18 55.636 | 51 | 22 | 48 | 20 
50.926 | 55 | 18 | 45 | 27 55.655 | 55 | 24 | 51 | 21 
50.980 | 60 | 17 | 39 | 27 55.714 | 60 | 21 | 39 | 20 
51.000 | 51 | 24 | 48 | 20 55.981 | 60 | 22 | 39 | 19 
51.071 55 | 21 | 39 | 20 56.000 | 48 | 20 | 42 | 18 
51.136 | 60 | 22 | 45 | 24 56.140 | 60 | 19 | 48 | 27 
51.244 | 51 | 19 | 42 | 22 56.192 | 55 | 17 | 33 | 19 
51.316 | 55 | 22 | 39 | 19 56.250 | 55 | 22 | 45 | 20 
51.429 | 48 | 21 | 45 | 20 56.368 | 51 | 20 | 42 | 19 
51.462 | 55 | 19 | 48 | 27 56.447 | 55 | 20 | 39 | 19 
51.562 | 55 | 24 | 45 | 20 56.471 48 | 21 | 42 | 17 
51.618 | 45 | 20 | 39 | 17 56.618 | 55 | 24 | 42 | 17 
51.675 |48 | 22 | 45 | 19 56.667 |51 24 | 48 | 18 
51.852 | 60 | 18 | 42 | 27 56.746 | 55 | 21 | 39 | 18 
51.944 | 55 | 20 | 51 | 27 56.842 | 51 | 19 | 36 | 17 
52.000 | 48 | 20 | 39 | 18 57.143 | 55 | 22 | 48 | 21 
52.105 | 55 | 20 | 36 | 19 57.273 | 60 | 22 | 42 | 20 
52.159 |-51 | 22 | 45 | 20 57.292 | 55 | 24 | 45 | 18 
52.342 | 51 | 20 | 39 | 19 57.353 | 55 | 22 | 39 | 17 
52.381 55 | 24 | 48 | 21 57.519 | 51 | 21 | 45 | 19 
52.437 | 48 | 21 | 39 | 17 57.716 | 55 | 18 | 51 | 27 
52.500 | 55 | 22 | 42 | 20 57.754 | 48 | 22 | 45 | 17 
52.574 | 55 | 24 | 39 | 17 57.895 | 55 | 24 | 48 | 19 
52.632 | 60 | 19 | 45 | 27 57.957 | 48 | 19 | 39 | 17 
52.941 48 | 24 | 45 | 17 58.158 | 51 | 19 | 39 | 18 
52.987 | 51 | 22 | 48 | 21 58.235 | 55 | 20 | 36 | 17 
53.053 | 48 | 20 | 42 | 19 58.286 | 51 | 21 | 48 | 20 
53.070 | 55 | 18 | 33 | 19 58.333 | 55 | 22 | 42 | 18 
53.125 | 55 | 24 | 51 | 22 58.437 | 55 | 24 | 51 | 20 
53.182 | 60 | 22 | 39 | 20 58.500 | 51 | 20 | 39 | 17 
53.333 | 51 | 27 | 48 | 17 58.514 | 45 | 19 | 42 | 17 
53.382 | 55 | 17 | 33 | 20 58.565 | 51 | 22 | 48 | 19 
53.472 | 55 | 24 | 42 | 18 58.647 | 60 | 21 | 39 | 19 
53.498 48 | 19 | 36 | 17 58.824 | 60 | 17 | 45 | 27 
53.529 | 42 | 18 | 39 | 17 58.929 | 55 | 21 | 45 | 20 
53.571 55 | 22 | 45 | 21 58.947 | 48 | 19 | 42 | 18 
53.684 | 51 | 24 | 48 | 19 59.091 60 | 22 | 39 | 18 
53.759 | 55 | 21 | 39 | 19 59.211 55 | 22 | 45 | 19 
53.904 | 48 | 22 | 42 | 17 59.259 | 60 | 18 | 48 | 27 
53.922 | 55 | 17 | 45 | 27 59.294 | 48 | 20 | 42 | 17 
54.000 | 51 | 20 | 36 | 17 59.500 | 51 | 20 | 42 | 18 
54.091 51 | 22 | 42 | 18 59.583 | 55 | 20 | 39 | 18 
54.135 | 48 | 21 | 45 | 19 60.000 | 60 | 21 | 42 | 20 
54.167 | 55 | 22 | 39 | 18 60.084 | 55 | 21 | 39 | 17 
54.276 | 55 | 19 | 45 | 24 60.287 | 60 | 19 | 42 | 22 
54.321 55 | 18 | 48 | 27 60.395 | 51 | 20 | 45 | 19 
54.334 | 45 | 19 | 39 | 17 60.504 | 48 | 21 | 45 | 17 
54.545 | 60 | 22 | 48 | 24 60.662 | 551171 45 | 24 


Lead of [ | 
Spiral A | В”! € 
іп Іпсһев | 
46.364 51 | 24 | 48 
46.429 60 | 24 | 39 
46.561 55 | 21 | 48 
46.588 48 | 17 | 33 
46.667 51-] 27 | 42 
46.732 55 | 27 | 39 
46.753 48 | 21 | 45 
46.811 42 | 17 | 36 
46.875 60 | 24 | 45 
46.925 45 | 22 | 39 
46.974 51 | 24 | 42 
47 .039 55 | 24 | 39 
47.059 48 | 27 | 45 
47.143 55 | 21 | 36 
47.222 51 | 27 | 45 
47.273 48 | 22 | 39 
47.357 | 51 | 21 | 39 
47.531 55 | 18 | 42 
47.584 51 | 22 | 39 
47.619 60 | 21 | 45 
47 .647 45 | 20 | 36 
47.719 51 | 27 | 48 
47 .763 55 | 20 | 33 
47 .812 51 | 24 | 45 
47 .895 42 | 19 | 39 
48.000 48 | 21 | 42 
48.016 55 | 18 | 33 
48.125 55 | 24 | 42 
48.148 60 | 18 | 39 
48.176 42 | 20 | 39 
48.230 48 | 22 | 42 
48.246 55 | 19 | 45 
48.316 51 | 20 | 36 
48.403 48 | 21 | 36 
48.485 60 | 22 | 48 
48.529 55 | 24 | 36 
48.571 51 | 24 | 48 
48.698 55 | 24 | 51 
48.750 55 | 22 | 39 
48.889 55 | 20 | 48 
49.040 48 | 17 | 33 
49.091 51 | 22 | 36 
49.107 55 | 24 | 45 
49.123 60 | 19 | 42 
49.160 45 | 21 | 39 
49.211 55 | 19 | 51 
49.263 48 | 20 | 39 
49.412 60 | 17 | 42 
49 471 55 | 21 | 51 
49 500 51 | 17 | 33 
49 524 48 | 21 | 39 
49.583 51 | 24 | 42 
49. 624 55 | 21 | 36 
49.653 55 | 24 | 39 
49.675 51 | 22 | 45 
49.737 | 45 | 20 | 42 
49.850 51 | 21 | 39 
50.000 55 | 24 | 48 
50.053 48 1 22 | 39 

















Lead of 
Spiral 
in Inches 








CINCINNATI ML and MI MILLING MACHINES 

















TABLE OF LEADS 











Lead of 
Spiral 
in Inches 


66.873 
67.105 
67.380 
67.500 
67.554 
67.669 
67.941 
68.000 
68.182 
68.421 
68.571 
68.750 
68 824 
68.900 
69.328 
69.474 
69.545 
69.841 
70 000 
70.098 
70.301 
70.588 
70.833 
71.053 
71.429 
71.517 
71.579 
72.000 
72.180 
72.368 
72.446 
72.727 
72.794 
72.857 
73.206 
73.333 
73.684 
73.816 
73.950 
74.118 
74.206 
75.000 
75.490 
75.630 
75.789 
76.190 




















(60.714 to 107.843) 


[вс р 








(118 | 























fo 

Lead of 

Spiral A | B | Сүр 
in Inches 

76.471 60 | 18 | 39 | 17 
76.625 |55 | 19 | 45 | 17 
76.692 | 60 | 19 | 51 | 21 
77.005 | 60 | 17 | 48 | 22 
77.193 | 55 | 19 | 48 | 18 
77.273 | 60 | 18 | 51 | 22 
77.647 | 55 | 20 | 48 | 17 
72.917 | 55 | 20 | 51 | 18 
78.019 | 60 | 19 | 42 | 17 
78.571 595021. |.51 | 17 
78.947 | 60 | 18 | 45 | 19 
79.412 | 60 | 17 | 45 | 20 
80.000 | 51 | IS | 48 | 17 
80.526 | 60 | 19 | 51 | 20 
80.672 | 60 | 17 | 48 | 21 
80.882 | 55 | 18 | 45 | 17 
80.952 | 60 | 18 | 51 | 21 
81.734 | 55 | 19 | 48 | 17 
81.818 | 60 17 | 51 | 22 
82.018 | 55 | 19 | 51 | 18 
82.353 | 60 | 18 | 42 | 17 
82.500 | 55 | 20 | 51 | 17 
82.707 | 60 | 19 | 55 | 21 
83.333 | 60 | 18155 | 22 
83.591 60 | 19 | 45 | 17 
84.211 60 | 18 | 48 | 19 
84.706 | 60 | 17 | 48 | 20 
85.000 | 60 | 18 | 51 | 20 
85.714 6051317 | 51 | 21 
86.275 | 55 | 18 | 48 | 17 
86.842 | 55 | 19 |51 | 17 
87.302 | 60 | 18 | 55 | 21 
88.235 | 60 | 18 | 45 | 17 
89.164 | 60 | 17 | 48 | 19 
89.474 60 | 18 | 51 | 19 
90.000 | 60 | 17 | 51 | 20 
91.667 | 60 | 18 | 55 | 20 
92.437 | 60 | 17 | 55 |21 
94.118 | 60 | 18 | 48 | 17 
94.737 | 60 | 17 | 51 | 19 
96.491 60 | 18 | 55 | 19 
97.059 | 60 | 17 | 55 | 20 
100.000 | 60 | 17 | 51 | 18 
102.167 | 60 | 17 | 55 | 19 
107.843 | 60 | 17 | 55 | 18 
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TABLES FOR MAKING MILLING CUTTERS 


= Jo 


ENGLISH LEADS AND CHANGE GEARS 
FOR MILLING SPIRAL END MILLS 


Set Machine Table to Angle of Approximately 20 Degrees 




















Diameter of | Lead in Driven Driver Driven Driver 
Mill, Inches Inches A B С D 
% 3.24 27 33 19 48 
1% 4.32 36 33 19 48 
% 5.40 45 33 19 48 
34 6.48 42 27 20 48 
76 7.56 42 22 19 48 
1 8.64 42 27 20 86 
1% 9.72 45 27 21 36 
ІМ 10.79 36 20 27 45 
1% 11.87 36 21 27 89 
1% 12.94 22 45 17 
134 15.11 48 22 27 39 
2 17.26 51 19 27 42 
214 19.41 33 36 ; 17 
215 21.58 51 20 33 39 
234 23.73 55 17 22 30 
25.88 55 17 36 45 
34 28.05 51 30 33 20 
3% 80.22 51 30 48 27 
334 32.38 51 27 36 21 
4 34.53 51 | 24 39 24 











ENGLISH LEADS AND CHANGE GEARS 
FOR MILLING SPIRAL MILLING CUTTERS 


Set Machine Table to Angle of Approximately 25 Degrees 











Diameter of Lead in Driven Driver Driven Driver 
Mill, Inches Inches A B C D 
% 8.37 27 33 21 51 
% 4.22 27 24 18 48 
34 5.05 30 33 20 36 
7% 5.89 33 36 27 42 
1 6.74 39 27 21 45 
14 8.42 48 19 17 51 
1% 10.11 42 22 27 51 
134 11.79 42 19 42 45 
2 13.47 36 21 33 42 
214 15.16 48 19 27 45 
2% 16.84 48 19 30 45 
234 18.53 42 17 36 48 
20.20 60 27 80 33 
314 21.90 48 19 39 45 
3% 23.58 48 19 42 45 
334 25 26 48 33 19 
26.95 42 33 36 17 
411 28.63 51 19 48 45 
415 30.32 48 30 36 19 
434 32.00 48 21 42 30 
33.69 45 33 42 17 
5м 35.37 48 30 42 19 
516 37.06 45 30 42 17 
534 38.76 45 22 36 19 
40.43 42 22 36 17 
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CINCINNATI ML and MI MILLING MACHINES 


























о Jo 
TABLE OF TANGENTS 
(Natural Tangents at Intervals of 14°) 
т +2 ~ n ya т ~ т + —_ ж 
ІЗІ ЗІ |р = | «| eae) “| i 
а = б - а = а - а = а = а = 
0° |.0000| 13° |.2309 | 26° | .4877 | 39° .8098 | 52° |1.280 | 65° |2.145| 78° 4.705 
4 | .0044 | 1314 | .2355 | 2634 | .4931 | 3914 | .8170| 52 | 1.292 | 6514 | 2.169 | 7814 | 4.308 
у | .0087 | 131% | .2401 | 261 | .4986 | 391% | .8243 | 5216 | 1.308 | 6516 | 2.194] 78% | 4.915 
34 | .0131 | 1334 | .2447 | 2634 | .5040 | 3934 | .8317 | 5234 | 1.315 | 6534 | 2.220 | 7834 | 5.027 
1° |.0175| 14° | .2493 | 27° | .5005 | 40° .8391 | 53° |1.327 | 66° |2.246 | 79° 5.145 
124 | .0218 | 1414 | .2540 | 2714 | .5150 | 4014 | .8166 | 5314 | 1.339 | 6614 | 2.273 | 7914 | 5.267 
1% | .0262 | 14% | .2586 | 27% | .5206 | 4016 | .8541 | 5316 | 1.351 | 66% | 2.300 | 79% | 5.396 
184 | .0306 | 1434 | .2633 | 2734 | .5261 | 4034 | .8617 | 5334 | 1.364 | 6634 | 2.328 794 5.530 
2° |.0349| 15° |.2680| 28° | .5317 | 41? .8693 | 54° |1.376 | 67° |2.356 | 802 5.671 
214 | .0893 | 154 | .2726 | 2814 | .5373 | 4114 | .8770 | 5414 | 1.389 | 6714 | 2.385 | 804 | 5.820 
21% | .0437 | 15% | .2773 | 2816 | .5430 | 4115) .8847 | 5415 | 1.402 | 6714] 2.414 | 80 | 5.976 
234 | .0480 | 1534 | .2820 | 2834 | .5486 | 4134 | .8925 | 5434 | 1.415 | 6734 | 2.444 | 8084 | 6.140 
3° |.0524 | 16° | .2867 | 29° | .5543 | 42° .9004 | 55° | 1.428 9 | 2.475 | 81° 6.314 
344 | .0568 | 1614 | .2915 | 2914 | .5600 | 4214 | .9083 | 5514 | 1.442 | 6814 | 2.507 | 8114| 6.497 
316 | .0612 | 16% | .2962 | 291% | .5658 | 4215 | .9163 | 5512 | 1.455 | 68% | 2.539 | 8114| 6.691 
334 | .0655 | 1634 | .3010 | 2934 | .5716 | 4234 | .9244 | 5534 | 1.469 | 6834 | 2.572 | 8134 | 6.897 
4° | .0699| 17° | .3057 | 30° | .5774 | 43° .9325 | 56° |1.483 | 69° |2.605 | 82° 7.115 
414 | .0743 | 1714 | .3105 | 304 | .5832 | 4314 | .9407 | 5614 | 1.497 | 6914 | 2.639 | 8214| 7.348 
416 | .0787 | 1716 | .3153 | 3015 | .5890 | 435 | .9490 | 5615 | 1.511 | 6914 | 2.675 | 821%| 7.596 
434 | .0831 | 1734 | .3201 | 3034 | .5949 | 4334 | .9573 | 5634 | 1.525 | 6934 | 2.711 | 8234 | 7.861 
59 | .0875 | 18° | .3249 | 31° | .6009 | 44° .9657 | 57° |1.540 | 70° |2.748 | 83° 8.144 
54 | .0919 | 1814 | .3298 | 3114 | .6068 | 4114 | .9742 | 5714 | 1.555 | 7014 | 2.785 | 8314] 8.449 
516 | .0963 | 18% | .3346 | 311% | .6128 | 44 | .9827 | 5775 | 1.570 | 7012 | 2.824 | 8314| 8.777 
534 | .1007 | 1834 | .3395 | 3134 | .6188 | 4434 | .9913 | 5734 | 1.585 | 7034 | 2.864 | 8334 | 9.131 
6° | .1051 | 19° | .3443 | 32° | .6249 | 45° |1.000 | 58° |1.600 | 71° | 2.904 | 84° 9.514 
614 | .1095 | 1914 | .3492 | 3214 | .6310 | 4514 | 1.009 | 5814 | 1.616 | 7114 | 2.946 | 8414] 9.931 
би | .1139 | 1915 | .3541 | 3216 | .6371 | 4515 | 1.018 | 58 | 1.632 | 71, | 2.989 | 84% | 10.385 
634 | .1184 | 1934 | .3590 | 3234 | .6432 | 4534 | 1.027 | 5834 | 1.648 | 7134 | 3.033 | 8434 | 10.883 
7? | .1228| 20° | .3640 | 33° | .6494 | 46° |1.036 | 59° |1.664 9 13.078 | 85° | 11.430 
714 | .1272 | 2014 | .3689 | 3314 | .6556 | 4614 | 1.045 | 5914 | 1.681 | 720 | 3.124 | 8514 | 12.035 
71% | .1317 | 20% | .3739 | 33165 | .6619 | 4616 | 1.054 | 5912 | 1.698 | 72% | 3.172 | 85 | 12.706 
734 | .1361 | 2034 | .3789 | 3334 | .6682 | 4634 | 1.063 | 5934 |1.715 | 7234 | 3. 8534 | 13.457 
8° | .1405 | 21° | .3839 | 34° | .6745 | 47° |1.072 | 60° |1.732 | 73° |3.271| 86° | 14.301 
814 | .1450 | 2114 | .3889 | 3414 | .6809 | 4714 | 1.082 | 6014 | 1.750 | 7314 | 3.323 | 8614 | 15.257 
81% | .1495 | 211% | .3939 | 341% | .6873 | 4715 | 1.091 | 601 | 1.768 | 73% | 3.376 | 8614 | 16.350 
834 | .1539 | 2134 | .3990 | 3434 | .6937 | 4734 | 1.101 | 6034 | 1.786 | 7334 | 3.431 | 8634 | 17.610 
9° | .1584 | 22° | .4040 | 35° | .7002 | 48° |1.111 | 61° |1.804 | 74° |3.487 | 87° | 19.081 
914 | .1629 | 2214 | .4091 | 3514 | .7067 | 4814 | 1.120 | 6134 | 1.823 | 7414 | 3.546 | 874 | 20.819 
91% | .1673 | 221% | .4142 | 351% | .7133 | 4816 | 1.130 | 6115 | 1.842 | 74% | 3.606 | 8714] 22.904 
934 | .1718 | 2234 | .4193 | 3524 | .7199 | 4834 | 1.140 | 6134 | 1.861 | 7434 | 3.668 | 8734 | 24.452 
10° | .1763 | 23° | .4245 | 36° | .7265 | 49? |1.150 | 62° |1.881| 75° |3.732 ° | 28.636 
10% | .1808 | 2314 | .4296 | 3614 | .7332 | 4914 | 1.161 | 62М | 1.901 | 7514 | 3.798 | 8814 | 32.730 
1016 | .1853 | 2315 | .4348 | 3615 | .7400 | 491% | 1.171 | 62% | 1.921 | 75144] 3.867 | 8814| 38.188 
1034 | .1899 | 2334 | .4400 | 3634 | .7467 | 4934 | 1.181 | 6234 | 1.942 | 7534 | 3.938 | 8834 | 45.829 
11° |.1944| 24° | .4452 | 37° | .7536 | 50? |1.192 | 63° |1.963 | 76? |4.011| 89° | 57.29 
114 | .1989 | 2414 | .4505 | 3714 | .7604 | 5014 | 1.202 | 6314 | 1.984 | 7614 | 4.087 | 8914 | 76.39 
1116 | .2035 | 241% | .4557 | 3715 | .7673 | 5015 | 1.213 | 6315 | 2.006 | 761 | 4.165 | 891% | 114.59 
1134 | .2080 | 2434 | .4610 | 3734 | .7743 | 5034 | 1.224 63% 2.028 | 76% | 4.247 | 8934 | 229.17 
12° | .2126 | 25° | .4663 | 38° | 7813 | 51° | 1.235 | 64° |2.050| 77° | 4.332 
1214 | .2171| 2514 | .4716 | 3814 | .7883 | 5114 | 1.246 | 6414 12.073 | 7714 | 4.419 
1215 | .2217 | 2516 | .4770 | 3815 | .7954 | 5116 | 1.257 | 6416 | 2.097 | 7715 | 4.511 
1234 | .2263 | 2534 | .4823 | 3834 | .8026 5134 | 1.269 | 6434 | 2.120 | 7734 | 4.606 
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ORDERING REPAIR PARTS 


You will receive quicker service when ordering repair parts if you will 
adhere to the following procedure: 


1. State amount wanted. 


2. Give part number and name or description of part, and where 
obtained. 


(a) Parts catalog. 
(b) Part number stamped on part. 


(c) Prior invoice. 


3. Give complete serial number of machine. The serial number will 
be found stamped in two places: Horizontal Machines, on the face of 
the column near the spindle, and front of the table near the right hand 
end. Vertical Machines, top of the scraped bearing for the knee and 
front of the table near the right hand end. 


4. Specify each individual piece required. If only certain parts of a 
unit are required, never use the word "complete" ; it always raises the 
question as to how much of the unit to supply. In some cases, due to 
the nature of the parts, it will be less costly to you for us to supply 
additional related pieces, especially if part wanted is obsolete. 


5. Specify how and where to ship. Do not say "Ship quickest way". 


Be definite and state the agency desired, that is:—Air Mail, Parcel 
Post, Special Delivery, Express, Motor Freight, Rail Freight, etc. 
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Angle for Setting the Milling Machine 
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Indexing with the Side Plate.... 
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Cams—Milling..................... 


Change Gears 
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Changing from Steel to Cast Iron 


Changing Feed Rates.............. 


Changing Spindle Speeds 
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Circular Milling Attachment....... 


Clamping Devices for ANS 
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Clamping the Dividing Head 
Spindle in Place................ 


Cleaning the Cutting Fluid 
Re86EVOlP ; ev ci ceases score 


Clutch 
Adjustment, Driving.............. 


Collets, Arbors, Quick Change 
Adapters. а wer ip wis ova 


Compensating Dog and Driver... .. 
Cutting Fluid Reservoir—Cleaning . 


Counterweight 
Vertical Machines 


Cross Traverse 
and 


Cross Screw Bearings—Adjusting . . 
Cutters—Setting Up the Fixture...... 
Cutters—Table of Approach......... 
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Cycles—Automatic Table Сусіев...... 
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The Cincinnati Milling Machine Co. are listed 
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